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PREFACE. 


A  Report,  professing  to  give  the  Geology  of  a  State,  so  extensive 
and  possessing  so  many  geological  features  as  Missouri,  after  the 
labors  of  eighteen  months  only,  may  seem  to  be  premature ;  but  the 
law  under  which  the  Survey  was  organized,  and  a  imiversal  anxiety 
to  learn  the  general  features  of  our  Geology,  have  made  it  necessary 
and  expedient. 

A  Survey  may  gain  temporary  popularity  by  exaggerating  the 
mineral  and  agricultural  wealth  of  the  region  examined;  b#t  the 
results  must  prove  alike  fatal  to  the  Geologist  and  those  who  credit 
his  statements.  It  has,  therefore,  been  our  aim  to  give  no  opinion, 
which  is  not  based  upon  the  very  best  evidence ;  and  to  place  our 
estimates  below,  rather  than  above  the  reality.  Some  may  be  dis- 
appointed by  this  course,  but  the  truth  of  science,  and  the  general  and 
permanent  utility  of  the  work,  must  be  preferred  to  the  personal 
interests  of  the  few. 

Justice  to  the  diflFerent  members  of  the  Geological  corps,  seems 
to  demand  a  few  words  of  explanation  as  to  the  manner  in  which  the 
labors  of  the  Survey  have  been  performed  and  the  Reports  made. 
Particular  duties  and  fields  of  labor  have  been  assigned  to  each  mem- 
ber, with  the  understanding  that  he  is  to  be  particularly  responsible 
for  the  discharge  of  those  duties,  and  to  report  upon  the  results  of  his 
own  labors.  Consequently,  every  one  has,  by  his  own  examinations, 
and  independent  of  others,  arrived  at  the  results  reported.  By  thus 
laboring  in  different  localities,  we  have  been  able  to  accomplish  much 
more  than  by  any  other  system  of  operations ;  *  and  by  a  comparison 

*  The  experience  and  skill  of  the  viuriotts  membeis  of  the  corps  have  rendered 
this  coarse  entirely  safoi 
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of  the  results  of  the  examinations  made  by  different  individuals  in 
distant  parts  of  the  State,  the  accuracy  of  our  conclusions  respecting, 
its  geological  features,  could  be  tested  in  the  most  satisfactory 
manner.  *  Since  each  Report  was  made,  without  a  knowledge  of  what 
would  be  submitted  by  others,  and  as  some  of  the  same  geological 
features  appear  in  the  different  districts  examined,  some  repetition  of 
the  facts  and  conclusions,  must  be  expected  in  the  various  Reports. 

Circumstances  have  compelled  us  to  omit  the  Reports  upon  the 
Missouri  River  Section,  the  Section  from  Providence  to  Hannibal, 
that  from  St.  Louis  to  the  Iron  Mountain;  and  the  chapter  ex- 
plaining the  principles  of  the  science  has  been  replaced  by  the  Vo- 
cabulary of  Scientific  Terms ;  while  the  Reports  on  Economical  Ge- 
ology, Cooper  County  and  the  South-West,  have  been  very  much 
abri^ed  and  condensed. 

Such  has  been  the  anxiety  to  push  forward  our  field  operations 
that  but  very  little  time  has  been  devoted  to  the  preparation  of 
Reports ;  this,  together  with  the  hasty  manner  in  which  the  work 
has  been  carried  through  the  press,  has,  doubtless,  caused  many 
violations  of  elegance  and  accuracy  of  style ;  but  for  errors  in  mat- 
ters of  fact  and  scientific  deductions,  we  ask  no  indulgence.  Our 
object  has  been  to  give  a  true  and  unvarnished  statement  of  the 
facts  observed,  and  the  deductions  which  may  be  legitimately  derived 
from  them ;  those,  therefore,  who  correct  our  errors,  either  in  mat- 
ters of  fact  or  scientific  deduction,  will  aid  us  in  our  labors  and  be 
entitled  to  our  gratitude.  AU  errors  will  be  most  cheerfully  corrected 
when  they  are  made  known.  Great  care  has  been  taken  to  get  all 
the  names  and  localities,  which  are  mentioned  in  the  Report,  or  laid 
down  on  the  maps,  correct ;  stUl,  where  so  many  thousands  occur  and 
are  passed  so  rapidly  through  the  press,  it  is  almost  certain  that 
some  are  wrong.  If  so,  they  will  be  corrected  hereafter.  The 
numerous  Geological  Maps  and  Sections  contain  so  many  details 
of  our  Geology,  that  a  large  amount  of  letter-press  explanation  re- 
specting the  locality,  dip,  relative  position  and  range  of  the  strata, 
has  been  rendered  unnecessary. 
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Justiije  and  grateful  memories  prompt  us  to  mention  our  numer- 
ous obligations  to  the  citizens  of  Missouri  for  the  sympathy  and  aid 
everywhere  bestowed  upon  us  while  prosecuting  our  labors.  The 
Survey  is  particularly  indebted  to  his  Excellency,  Sterling  Price, 
the  Governor  of  Missouri,  for  the  prompt  manner,  in  which  he  has 
rendered  the  Survey  all  the  cooperation  necessary  to  secure  its  pro- 
gress and  success.  The  Curators  and  Faculty  of  the  State  University' 
have  greatly  facilitated  our  labors  by  inviting  us  to  occupy  its  spa- 
cious apartments,  with  free  access  to  its  Library,  Laboratory  and  Ap- 
paratus. We  are,  also,  under  like  obligations  to  Dr.  Pope  and  other 
members  of  the  Faculty  for  similar  facilities  in  the  St.  Louis  Medi- 
cal College,  where  the  Chemical  Department  is  located.  General 
Loughborough  has  rendered  essential  service  in  granting  us  free 
access  to  the  maps  and  charts  of  the  General  Land  OiEce.  The 
OflScers  and  Engineers  of  the  various  Railroad  Companies  in  the 
State,  have  greatly  facilitated  our  labors  by  their  courtesies  in  fur- 
nishing the  Survey  with  maps  and  profiles  of  the  roads  surveyed; 
but  we  are  particularly  indebted  to  the  Hannibal  and  St.  Joseph 
Railroad  Company  for  placing  Maj.  Hawn  under  our  direction  to 
make  the  Survey  along  the  line  of  that  road,  and  to  Professor  G. 
C.  Pratt,  and  Mr.  Geo.  C.  Eroadhbad,  for  sections  and  speci- 
mens collected. 

Gen.  T.  E.  Thompson,  Col.  W.  C.  Batlbt,  Dr.  A.  F.  Jeter,  Capt. 
F.  Whalet,  Mr.  J.  W.  Lear,  and  Dr.  L.  S.  Banks,  of  Marion; 
Messrs.  Browbt  &  Brother,  at  Dallas;  Col.  R.  Middleton,  and 
Capt.  L.  J.  Eastin,  of  St.  Joseph ;  Messrs.  Branham  &  Norris,  and 
H.  M.  More,  Esq.,  of  Weston;  Mr.  Geo.  S.  Park,  of  Parkville; 
Hon.  Charles  Sims,  of  Cass;  Prof.  Jambs  Love,  of  Liberty; 
Wm.  Musgrovb,  Esq.,  W.  Anderson,  Esq.,  and  Dr.  Alexander,  of 
Lexington ;  Gen.  Stringfellow,  of  Brunswick ;  Clark  H.  Green, 
Esq.,  and  Dr.  Talbot,  of  Howard;  A.  W.  Simpson,  Esq.,  Mr.  B.  S. 
Wilson,  Prof.  Loomis,  Mr.  Joseph  Staples,  Mr.  Wm.  L.  Scott,  Mr. 
H.  C.  Levens  and  Mr.  Z.  P.  Vandivber,  of  Cooper;  Judge  Wright, 
and  James  Atkisson,  Esq.,  of  Warsaw;  Hon.  W.  J.  Mato  and  Dr. 
Lawrence  Lewis,  of  Oseola;  Judge  G.  W.  Moulder  and  Capt.  W. 
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D.  MuEPHY,  of  Camden;  Hon.  R.  G.  Roberts,  of  Fremont ;  Jilessrs. 
Haeklerodk  &  Brother,  E.  B.  James,  Esq.,  and  Mr.  J.  R.  Chb- 
NAULT,  of  Jasper ;  Judge  M.  H.  Ritchie  and  Mr.  Geo.  W.  Mosblby, 
of  Newton;  Dr.  Sneider,  Col.  J.  I.  Tilton,  and  Dr.  B.  M.  Jew- 
ETT,  of  Bolivar;  Capt.  Johk  G.  Scott,  at  Iron  Mountain ;  Col.  C.  C. 
Zeisler  and  Col.  L.  V.  Bogy,  of  Ste.  Genevieve ;  Col.  A.  H.  Glasby  . 
and  Mr.  JohnB.  Valle,  at  Pilot  Knob ;  Col.  John  Hinton  and  Mr, 
J.  W.  Harris,  of  Roeheport;  Eli  E.  Bass,  Esq.,  Maj.  Rollins  and 
Mr.  John  H.  Chaffey,  of  Boone ;  Mr.  H.  Cobb,  of  St.  Louis,  and 
many  others  in  various  parts  of  tte  State,  have  rendered  the  Survey 
important  services,  by  which  its  progress  has  been  very  much  facili- 
tated. We  are,  also,  under  many  obligations  to  the  lamented  Col. 
Adam  B.  Chambers,  for  much  information  respecting  the  topography 
and  mineral  wealth  of  the  State. 

The  excellent  illustrations  of  this  Report  show  how  much  we  are 
indebted  to  the  skill  and  taste  of  Mr.  R.  B.  Price,  the  indefatigable 
Draughtsman  of  the  Survey,  and  of  those  gentlemen,  who  have 
made  the  engravings ;  and  the  beautiful  letter-press  is  of  itself  suffi- 
cient praise  to  the  gentlemen  who  have  executed  it. 


JEPTIESOH  Cut,  Sgpt.,  1855. 
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PART  I. 


THE    FIRST    ANNUAL 


REPORT, 


1863. 


Hon.  John  M.  Richardson, 

Secretary  of  State  of  Missouri. 
In  making  the  First  Annual  Report  on  the  Greology  of  Missouri, 
according  to  the  law  providing  for  the  Survey,  it  is  not  deemed 
advisable  to   enter  uipn  a  detailed  description   of  the  geological 
features  thus  far  observed,  for  the  following  reasons  :  — 

1st.  Such  a  report  can  not  be  printed,  and  will  consequently  be 
of  no  possible  service  to  any  one,  until  the  meeting  of  the  next 
Legislature,  or  the  time  for  making  the  Second  Annual  Report. 

2d.  The  facts  developed  by  our  researches  can  be  stated  at  the 
end  of  the  second  year,  in  one  report,  with  much  less  labor  than  by 
compiling  a  part  for  the  first,  and  the  remainder  for  the  second. 

3d.  In  order  to  make  out  a  full  report,  before  the  1st  of  Decem- 
ber, it  would  have  been  necessary  to  suspend  our  field  operations  for 
several  months,  at  a  season  the  best  adapted  to  such  work  ;  whereas, 
by  postponing  all  details  until  the  next  year,  much  of  it  can  be 
prepared  when  field  work  will  be  impracticable. 

For  these  reasons,  I  have  thought  it  expedient  to  report  progress 
merely,  at  this  time,  and  continue  our  field  operations  as  far  into  the 
winter  as  possible. 

The  specimens  of  Rocks,  Minerals  and  Fossils,  thus  far  collected, 
have  not  been  distributed,  as  we  shall  need  them  at  the  Geological 
Rooms  for  reference,  in  making  out  our  future  reports. 

Hoping  the  progress  of  our  labors  will  meet  the  approbation  of 
the  Citizens  of  Missouri,  I  herewith  submit  my  First  Annual  Report. 

Very  respectfully, 

Your  Ob't  Serv't, 

G.  C.  SWALLOW, 

STATE  GEOLOGIST. 
GecHoffical  Booms,  Slate  tnmersily,  \  * 

Cdimbia,  Mo.,  Nm.  10, 1863.    I 


REPORT  OF  PROGRESS. 


On  the  12th  day  of  April  last,  I  had  the  honor  of  receiving  a 
Commission  from  the  Governor  of  Missouri,  directing  me  to  make  a 

"Thorough  Geological  and  Mineralogical  Survey  of  this  State,  with  a  view  to  determine 
the  order,  succession,  arrangement,  relative  position,  dip  or  inclination,  and  comparative 
magnitude  of  the  several  strata,  or  geological  formations  within  the  State;  and  to  discover 
and  examine  all  beds  or  deposits  of  ore,  coal,  marls  and  such  other  mineral  substances,  and 
mineral  waters,  as  may  be  useful  or  valuable  ;  and  to  perform  such  other  duties  as  may  be 
necessary  to  make  a  full  and  complete  Geological  and  Mineralogical  Survey  of  the  Slate." 

Under  the  direction  and  with  the  advice  of  His  Excellency,  the- 
Governor,  I  forthwith  set  about  such  arrangements  as  seemed  best 
adapted  to  secure  an  early  completion  of  this  great  work,  in  the  best 
possible  manner. 

The  necessary  instruments  and  outfit  were  immediately  ordered ; 
and  every  eiFort  was  made  to  secure  the  assistance  of  able  and  ex- 
perienced men. 

On  the  15th  of  April,  A.  Litton,  M.D.,  of  St.  Louis,  was  ap- 
pointed "  Chemist,"  and  E.  B.  Price,  Esq.,  of  Brunswick,  "Draughts- 
man" of  the  Survey. 

Early  in  May  I  visited  St.  Louis,  to  procure  another  Assistant 
and  make  the  necessary  arrangements  for  the  Chemist  to  enter  upon 
his  duties.  While  there,  it  was  ascertained  that  B.  F.  Shumard, 
M.D.,  of  Louisville,  then  employed  in  the  United  States  Geological 
Survey  of  Oregon,  could  be  obtained  early  in  the  Autumn. 

He  was  subsequently  appointed  "  Palaeontologist  and  Assistant 
Geologist." 

As  the  cost  of  outfit  for  the  different  companies,  and  the  neces- 
sary instruments,  would  come  out  of  the  sum  appropriated  for  the 
first  year,  it  was  deemed  advisable  to  appoint  only  three  first-class 
Assistants  for  that  season.  • 

On  the  24th  of  May  I  appointed  Mr.  Frederic  Bass,  of  Colum- 
bia, subordinate  Assistant,  and  entered  upon  the  field  work  of  the 
Survey.  The  remainder  of  May,  and  the  June  following,  were  spent 
in  making  examinations  in  Boone  and  Howard  counties ;  and  par- 
b2 
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tieularly  in  collecting  the  fossils  so  abundant  in  the  Carboniferous 
rocks  of  those  counties.  By  making  these  examinations  and  col- 
lections near  the  Dep6t,  we  avoided  the  necessity  of  collecting  and 
transporting  .the  same  specimens  from  distant  parts  of  the  State. 

On  the  21st  of  June,  Dr.  Litton  visited  Ste.  Genevieve,  Farming- 
ton,  Mine  la  Motte,  Pilot  Knob,  Shepherd  Mountain,  .Caledonia, 
Potosi,  Old  Mines,  Shibboleth,  Tarpley's  Mines,  Valla's  and  Perry's 
Mines,  and  collected,  besides  much  valuable .  information,  the  ores, 
minerals  and  rocks  found  in  those  various  localities, 

A  part  of  this  collection  was  forwarded  to  the  "  World's  Fair," 
at  New  York,  and  the  remainder  was  reserved  for  analyses  and  the 
cabinets  to  be  made  up. 

After  completing  this  tour.  Dr.  Litton  entered  upon  his  duties 
in  the  Laboratory,  where  he  remained  making  analyses  of  the  mine- 
rals collected  until  the  12th  of  September,  when  he  again  took  the 
field  in  company  with  Dr.  Shumard. 

As  the  success  of  the  Survey  would  depend  somewhat  upon  the 
accuracy  of  the  instruments  used,  it  was  thought  advisable  to  visit 
New  York,  make  our  own  selections,  and  superintend  their  trans- 
portation. 

I  accordingly  visited  that  city  in  July ;  purchased  barometers, 
thermometers,  compasses,  hydrometers,  theodolite,  blow-pipes,  chemi- 
cals, etc.,  and  reached  St.  Louis  on  my  return,  on  the  11th  of  Au- 
gust, with  an  excellent  outfit  of  instruments  in  good  condition. 

In  order  to  reap  the  earliest  possible  advantages  of  an  Official 
Report  on  our  mineral  resources,  Drs.  Litton  and  Shumard  were 
detailed  to  make  an  examination  of  the  mineral  lands  in  Franklin, 
Washington,  '  St.  Francois  and  Madison  counties,  and  such  other 
localities,  as  they  might  deem  important  to  accomplish  the  objects  of 
the  Survey. 

After  making  all  necessary  preparation,  they  entered  upon  that 
work  on  the  12th  of  September,  and,  during  its  prosecution,  made 
several  excursions :  — 

1st.  Starting  from  St.  Louis,  they  visited  Union,  Washington 
and  Franklin,  and  returned  thence  to  St.  Louia. 

2d.  They  traversed  the  line  of  the  Pacific  Railroad  to  Franklin 
county,  and  thence  al^yng  the  Springfield  road  to  the  Lead  and  Iron 
district,  in  Towns.  41  and  42  N.,  R.  1  W.  They  then  visited  Stan- 
ton Copper  Mine,  and  continued  their  examinations  along  the  Spring- 
field road-  to  the  boundary  of 'Franklin  county,  and  back  to  St. 
Louis  by  the  way  of  Union. 

3d.  On  the  12th  of  October  they  again  left  St.  Louis  for  the 
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Iron  Mountain,  wliich  tiey  reacted  by  way  of  Jefferson  county, 
Potosi  and  Caledonia,  on  the  20th  oif  October.  From  Iron  Moun- 
tain they  passed  over  the  plank  road  to  Ste.  Genevieve,  and  thence 
through  the  northern  parts  of  Ste.  Genevieve  and  St.  Francois 
counties,  to  French  Village,  Perry's  Mines,  Hillsboro  and  Fenton, 
to  9t.  Louis. 

During  these  several  excursions  they  made  Geological  Sections, 
visited  mines,  collected  statistics,  ores,  minerals  and  fossils,  and 
made  barometrical  observations.  All  of  which  will  be  reported  in 
detail  in  our  future  communications. 

Mr.  Price  spent  the  months  of  July  and  August  drawing  Town- 
ship Maps  from  those  in  the  General  Land  Office  in  St.  Louis. 

As  the  detailed  and  careful  examinations  demanded  by  the  Bill 
providing  for  the  Geological  Survey,  could  be  much  more  advan- 
tageously made  after  the  Geological  character  of  the  whole  State 
is  better  tnown,  it  was  determined  to  make  a  somewhat  rapid  though 
careful  reconnoissance  of  those  parts,  whose  Geological  features  were 
not  known ;  to  make  Geological  Sections  along  the  Mississippi  and 
Missouri  rivers;  along  the  line  of  the  Hannibal  and  St.  Joseph 
Railroad,  and  from  the  mouth  of  the  Kansas,  or  some  point  on  the 
Missouri,  to  the  South- Western  counties,  and  thence  East  to  the 
Mississippi.  ' 

After  obtaining  a  life-boat  and  other  necessary  out-fit,  and  en- 
gaging Capt.  M.  Carson  for  pilot,  and  the  necessary  boatmen,  we 
left  for  Bluff  City,*  August  20th,  on  the  Robert  Oamphell. 

We  arrived  at  our  destination  on  September  9th ;  when  an  unex- 
pected difficulty  opposed  our  progress.  Our  boatmen  had  failed  to 
meet  us  according  to  agreement,  and  our  pilot  was  on  the  sick  list. 
But  no  aid  could  be  obtained,  and  we  resolved  to  perform  extra 
duty,  and  proceed,  with  what  force  we  had,  to  make  our  examina- 
tions along  the  Missouri  river. 

Matters  thus  arranged,  we  left  our  camp,  near  Bluff  City,  on 
October  14th,  and  reached  Rocheport  on  the  5th  of  November,  run- 
ning 600  miles  in  forty-five  days. 

The  Missouri  river  has  made  so  many  and  so  great  changes  in 
its  position  since  the  lineal  surveys  were  made,  that  we  found  all  the 

*  We  passed  up  thus  high  that  we  might  see  the  Upper  Carhoniferous  rooks, 
where  they  are  supposed  to  be  the  best  developed,  between  Blufif  City  and  the 
mouth  of  the  Kansas ;  as  the  commercial  value  of  a  large  portion  of  our  coal-beds 
depends  upon  the  position  and  thickness  of  these  strata,  which  rest  upon  them  in 
large  portions  of  the  State. 
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existing  maps  of  it  very  inaccurate.  This  fact  led  us  to  the  deter- 
mination of  collecting  the  data  for  a  correct  one,  while  we  were 
making  the  necessary  Geological  examinations  and  ohservations. 
To  this  end  we  took  the  bearings  and  distances  from  bend  to  bend 
of  the  river,  as  we  descended,  comparing  and  correcting  each  day's 
work  by  the  township  plats  of  the  lineal  surveys.  Besides,  we  ftade 
careful  and  minute  Geological  examinations  wherever  the  rocks 
showed  themselves  along  the  bluffs,  and  constructed  eighty-two 
measured  sections,  with  lithological  descriptions  of  the  rocks,  to- 
gether with  a  catalogue  of  minerals  and  fossils  found  in  them.  We, 
also,  collected  several  thousand  fossils  and  specimens  of  rocks,  min- 
erals and  soils,  for  analyses  and  the  cabinets ;  made  many  barome- 
trical observations  to  obtain  the  general  level  of  the  country  and  the 
height  of  the  bluffs ;  and  meteorological  tables,  and  catalogues  of  the 
plants  and  trees,  to  ascertain  the  agricultural  capacities  of  the  region. 

Though  these  various  duties,  added  to  the  perplexities  and  anxie- 
ties of  such  a  voyage,  upon  such  a  river,  were  somewhat  onerous, 
still  the  subUme  views  of  the  boundless  prairies  of  Nebraska  and 
Kansas ;  the  broad  luxuriant  savannas  of  the  Missouri  bottom 
and  its  magnificent  forests ;  the  unequalled  soils  of  the  "  Rolling 
Prairie,"  of  the  "Timber,"  and  of  the  "Oak  Openings"  of  the 
Platte  Purchase ;  and  the  hundred  species  of  extinct  beings,  now 
for  the  first  time  exhumed  to  advance  the  cause  of  science,  all  con- 
spired to  render  our  labors  a  pastime,  and  fill  us  with  the  highest 
anticipations  of  the  future  wealth  and  power  of  our  State. 

In  conclusion,  it  gives  me  great  pleasure  to  say,  the  Survey,  thus 
far,  has  been  eminently  successful.  Drs.  Litton  and  Shumard 
have  been  indefatigable  in  their  efforts  to  push  the  work  forward 
to  a  successful  completion.  Mr.  Price  has  not  only  most  skill- 
fully discharged  his  duties  in  sketching  maps  and  Geological  scenery, 
but  has  been  ever  ready  to  lend  a  helping  hand  to  the  other  de- 
partments of  the  Survey.  In  short,  all  have  appeared  to  feel  that 
they  are  employed  in  a  work  of  the  highest  importance ;  that  the 
mining,  agricultural  and  commercial  interests  of  our  State,  are  in  a 
considerable  degree  placed  in  their  hands ;  and  that  our  reputation 
and  future  prospects  will,  in  no  small  degree,  depend  upon  the  suc- 
cessful completion  of  this  great  work. 
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Hon.  John  M.  Richardson, 

Secretary  of  State  of  Missouri. 

Singe  my  last  Report,  the  labors  of  the  Survey  have  progressed 
without  interruption.  "We  haye  spent  the  time,  when  out-door  ope- 
rations were  impracticable,  in  examining  collections  and  notes,  and 
in  arranging  materials  for  the  Reports. 

Dr.  Litton  has  been  engaged  in  the  Laboratory  during  the 
year,  except  a  few  weeks  devoted  to  explorations  in  some  of  the 
Eastern  mines.  For  the  result  of  his  labors,  so  valuable  to  our 
Economical  Geology,  and  especially  to  our  mining  interests,  I  must 
refer  to  his  able  Report. 

Dr.  Shumard  spent  the  winter  examining  and  arranging  collec- 
tions of  fossils ;  the  summer  and  autumn  were  devoted  to  examina- 
tions on  the  Mississippi,  and  in  the  counties  of  Eranklin,  Jefferson, 
Washington  and  St.  Louis.  His  Report  gives  a  detailed  account  of 
his  eflScient  labors,  and  some  of  the  additions  made  to  our  Palaeon- 
tology. 

Mr.  Price  has  divided  his  time  between  copying  township  plats 
for  our  field  notes,  and  preparing  maps,  sketches  and  sections  of  the 
country  examined.  These  maps,  sketches  and  sections,  are  scarcely 
inferior  to  any  published  in  the  country,  and  will  add  much  to  the 
interest  and  utility  of  our  Reports. 

In  December  last,  Mr.  F.  Hawn,  Assistant  Engineer  on  the' 
Hannibal  and  St.  Joseph  Railroad,  was  commissioned  as  Assistant 
Geologist,, and  directed  to  examine  the  country  along  the  line  of  that 
road,  and  to  make  sections  of  the  strata  therein  exposed.  His 
Report  gives  an  account  of  his  explorations,  which  were  very  suc- 
cessful in  developing  the  agricultural  and  mineral  wealth  of  that 
part  of  the  State. 
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On  the  1st  of  July,  Me;  F.  B.  Meek,  of  Owensboro,  Kentucky, 
was  commissioned  as  Assistant  Geologist.  After  a  few  weeks  de- 
voted to  making  out  catalogues  of  the  fossUs  in  the  Geological  rooms, 
he  entered  upon  and  has  now  completed  a  minute  and  accurate 
Survey  of  Moniteau  county.  His  Report  gives  a  detailed  and  excel- 
lent view  of  the  Geology  and  mineral  deposits  of  that  part  of  the 
State. 

This  Report  gives  the  results  of  my  own  labors  during  the  year. 

WHAT  WE  HAVE  ATTEMPTED  TO  ACCOMPLISH. 

It  has  been  our  aim  to  make  out :  — 

1st.  An  Outline  of  the  Q-eology  of  the  Whole  State. 

2d.  A  Creneral  View  of  the  Mineral  Wealth  of  the  Mining 
Districts. 

3d.  An  JExposition  of  the  Agricultural  and  Manufacturing  He- 
sources  of  the  State. 

4:th.  Reports  in  Detail  upon  as  many  Counties  as  possible. 

WHAT  HAS   BEEN  ACCOMPLISHED. 

In  making  out  an  Outline  of  the  Geology  of  Missouri,  I  have 
made  careful  examinations  and  sections,  through  various  parts  of 
the  State :  — 

1.  From  Council  Bluffs,  along  the  Missouri  river,  to  Providence 
—  600  miles. 

2.  From  Providence,  through  Paris  and  Sanhihal,  to  the  mouth 
of  the  Des  Moines  — 165  miles. 

3.  From  Boonville,  through  Calhoun,  Clinton,  Papinsville  and 
Carthage,  to  Grand  Falls  and  Shoal  Creek —  220  miles. 

4.  From  Grand  Falls,  through  Neosho,  Jollification  and  Mt. 
Vernon,  to  Springfield —  94  miles. 

5.  From  Springfield,  through  Bolivar,  Warsaw  and  Versailles, 
to  Rocheport — 160  miles. 

6.  From  Boonville  to  FrSmont,  by  the  way  of  Warsaw  and 
Oseola  — 138  miles. 
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7.  From  FrSmont,  t?irough  Bolivar  and  Buffalo,  to  the  Niangua 
— 48  miles. 

8.  From  Buffalo,  along  the  Niangua  to  Frie,  and  thence  up  ike 
Gravois  through  Versailles,  California  and  Pisgdh,  to  Columbia  — 
169  miles. 

9.  From  Fayette,  through  Columbia  to  Fulton — ^50  miles. 

10.  Dr.  Shumard  has  made  a  section  along  the  Mississippi,  from 
our  northern  boundary  to  Commerce  —  350  miles. 

11.  Mr.  Sawn  has  made  a  section  from  Hannibal  along  the 
Railroad  line  to  St.  Joseph  —  210  miles. 

12.  Drs.  Litton  and  Shumard  made  the  various  sections  and  ex- 
aminations mentioned  in  my  last  Annual  Report. 

Three  other  Sections  would  have  completed  our  General  Exami- 
nation of  the  State ;  one  from  Providence  to  the  mouth  of  the  Mis- 
souri ;  another,  along  the  South- West  Branch  of  the  Pacific  Rail- 
road to  Springfield;  and  a  third,  from  Cassville,  through  the  south- 
ern tier  of  counties,  to  New  Madrid. 

During  the  progress  of  these  examinations  we  have  made  detailed 
sections  wherever  the  rocks  are  exposed  —  measured  the  thickness 
and  observed  the  dip  and  superposition  of  the  strata,  and  collected 
specimens  of  all  the  Rocks,  Ores  and  other  Minerals,  Fossils,  Mine^ 
ral  Waters  and  Soils.  We,  also,  made  such  meteorological  observa- 
tions as  our  circumstances  would  permit,  aiid  noted  the  trees  and 
plants,  water  power,  and  other  indications  of  the  Agricultural  and 
Manufacturing  resources  of  the  regions  visited, 

From  the  specimens  and  facts  thus  collected  we  have  been  able 
to  determine  for  the  regions  examined,  — 

The  Formations  developed; 

The  lithologioal  characters  and  mineral  contents  of  each ; 

Their  thickness,  dip  and  geographical  range ; 

The  geological  and  geographical  position  of  the  ores  and  other 
minerals  useful  in  the  productive  arts  ; 

The  difierent  kinds  of  soils  and  subsoils ; 

And  the  probable  amount  of  lumber,  and  water  powerj  available 
for  manufacturing  purposes. 
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We  have  thus  completed  for  those  regitas  examined,*  that  part 
of  the  requisitions  of  the  Bill  providing  for  a  Geological  Survey, 
which  directs  me  to  — 

"Determine  the  order,  succession,  arrangement,  rdative  position,  dip  or  indinalion,  and 
comparative  magnitude  of  the  several  strata  or  geological  formations  withmthe  State." 

And  we  have  endeavored  so  to  develop  and  arrange  the  facts  col- 
lected as  to  enable  the  possessors  of  the  land  to  derive  the  greatest 
possible  benefit  from  its  mineral  and  agricultural  resources ;  to  at- 
tract foreign  capitalists  to  our  unequalled  mineral  wealth ;  and  in- 
duce farmers  to  make  their  homes  upon  our  virgin  soUs,  which  are 
now  selling  at  mere  nominal  prices,  though  their  fertility  and  mine- 
ral wealth  has,  probably,  no  parallel  on  this  continent. 

But  in  making  these  general  surveys,  where  the  wide  areas  to 
be  examined  in.  so  short  a  time  compelled  us  to  travel  twenty-five  and 
thirty  mUes  per  day,  it  was  impossible  to  trace  out  all  the  localities 
of  rocks,  ores,  coal  and  other  minerals,  and  to  determine  the  exact 
areas  occupied  by  them,  and  estimate  the  amount  of  each  in  the 
space  occupied  by  it ;  yet,  these  explorations,  besides  giving  us  a 
general  view  of  our  mineral  and  agricultural  wealth,  have  prepared 
the  way  for  making  the  more  detailed  examinations  necessary  to  de- 
termine the  facts  above  mentioned,  and  to  carry  out  those  instruc- 
tions of  the  Bill  requiring  us  — 

"  To  discover  and  examine  all  beds  or  deposits  of  ore,  coal,  marl  and  such  other 
mineral  substances  and  mineral  waters,  as  may  be  useful  or  valuable;  and  to  perform 
such  other  duties  as  may  be  necessary  to  make  a  full  and  complete  geological  and  min^ 
eralogical  survey  of  the  State."  *  *  *  *  "  JV)  make  full  and  complete  examin- 
ations, assays  and  analyses  of  all  such  rocks,  ores,  soils  or  other  substances,''  etc.,  etc. 

In  accordance  with  these  instructions,  we  have  commenced  detailed 
examinations  in  several  parts  of  the  State,  directing  our  labors,  so 
far  as  geological  formationsf  would  permit,  ia  such  a  manner  as  to 

*  These  comprise  the  whole  State,  save  the  counties  along  the  Missouri  from 
Providence  to  its  mouth,  along  the  South-Western  Branch  of  the  Pacific  Baib-oad, 
and  the  southern  and  south-eastern  counties. 

+  It  may  not  be  improper  to  state  that  our  examinations  can  often  be  made 
much  more  successfully  by  following  geological  boundaries  rather  than  political  ones, 
and  hence  one  advantage  of  those  preliminary  surveys  which  gave  us  a  general  out- 
line of  the  Geology  of  the  State. 
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complete  as  many  counties  as  possible.  But  the  political  and  geolo- 
gical boundaries  so  widely  dififer,  that  we  have  completed  but  few 
entire  counties ;  though  portions  of  a  great  many  have  been  ex- 
amined. 

I  have  finished  Marion  and  Cooper,  and  a  large  part  of  Boone, 
Howard,  Kails,  Jasper,  Bates  and  Newton ;  besides  some  considera- 
ble portions  of  all  the  other  thirty-five  counties,  lying  along  the  pre- 
liminary surveys  above  mentioned. 

Dr.  Shumard  has  completed  the  surveys  of  St.  Louis  and  Frank- 
lin counties ;  and  made  some  considerable  progress  with  the  other 
counties  bordering  upon  his  Mississippi  section. 

Mr.  Hawn  has  made  partial  examinations  of  the  twelve  counties 
upon  and  near  the  Hannibal  and  St.  Joseph  Railroad.  Mr.  Meek 
has  completed  the  survey  of  Moniteau. 

We  thus  have  five  counties  finished,  eight  advanced  towards  com- 
pletion, and  some  fifty  others*  commenced- 

In  these  detailed  examinations  we  have,  in  addition  to  what  was 
done  by  the  preliminary  surveys,  as  above  stated,  determined  — 

The  areas  occupied  by  each  geological  formation ; 

What  formations  contain  ores,  coal,  marble,  clay  or  other  valu- 
able minerals; 

The  quality  and  probable  quantity  of  such  ores  and  minerals. 

Their  probable  value,  and  the  facilities  for  working  them ; 

The  varieties  of  soils,  and  the  areas  occupied  by  each ; 

The  modes  of  culture  and  crops  adapted  to  them ; 

The  amount  of  prairie,  timber  and  swamp  lands ; 

The  quantity  and  quality  of  timber,  and  facilities  for  manu- 
facturing it; 

The  saline  and  fresh- water  springs ; 

And  the  streams,  and  the  water  power  they  furnish. 


*  The  requirements  of  the  bill  providing  for  the  Survey,  and  particularly  our 
plan  of  operations,  have  compelled  us  to  examine  parts  of  many  counties ;  but  this 
will  not  retard  the  final  completion  of  the  Survey. 
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We  have,  also,  made  accurate  maps  of  the  counties  completed. 
In  addition  to  the  usual  geographical  features  (all  of  which  are 
from  actual  ohservation  on  the  ground),  they  represent  the  bottom 
and  upland,  prairie  and  timber,  the  soils  and  geological  formations, 
furnaces,  mineral  deposits  and  mineral  springs,  and  all  the  import- 
ant topographical  and  geological  features.  These  maps  are  very 
accurate  in  all  their  varied  representations;  and  will  be  useful  not 
only  to  the  inhabitants  of  the  counties  themselves,  for  the  common 
uses  of  Geographical  and  Topographical  and  Geological  maps,  but 
will  also  be  exceedingly  valuable  to  them  and  others,  both  here  and 
elsewhere,  who  may  desire  to  buy  or  sell  agricultural  or  mineral 
lands. 

We  have,  so  far  as  possible,  without  retarding  the  legitimate 
labors  of  the  Survey,  collected  materials  for  making  out  catalogues 
of  the  trees,  shrubs  and  herbaceous  plants  growing  upon  the  various 
soils,  and  of  the  different  classes  of  animals  inhabiting  our  domain. 

OUR  COLLECTIONS. 

During  the  progress  of  the  Survey  a  vast  number  of  specimens 
of  rocks  and  minerals,  and  fossils,*  have  accumulated  at  the  Geolo- 
gical rooms.  These  collections  cannot  fail  to  impress  all  with  a  firm 
belief  in  our  great  mineral  wealth ;  and,  when  properly  arranged  in 
cabinets,  they  will  attract  attention  to  our  mineral  deposits,  facili- 
tate the  progress  of  science,  and  be  a  source  of  pride  to  every 
Missourian. 

DIFFICULTIES  ENCOUNTERED  IN  OUR  WORK. 

Several  circumstances  have  rendered  our  labors  unusually  dif- 
ficult :  — 

1st.  The  consolidated  strata  are  buried  so  deep  beneath  the  vast 


*  A  large  number  of  new  fossils  have  been  discovered,  which  will  make  a  very 
important  addition  to  our  Falseontology. 


PROGRESS    OF    THE    WORK. 


31 


Quaternary  deposits,  that  it  is  difficult  to  find  them  sufficiently  ex- 
posed for  Geological  examinations.  These  superincumbent  beds  are 
often  one  hundred  and  two  hundred  feet  thick ;  and  are  of  so  loose 
a  texture,  that  even  where  streams  have  cut  through  them  into  the 
underlying  rocks,  they  have  usually  fallen  down  and  covered  up  the 
beds  thus  exposed. 

2d.  The  strata  are  so  undulating,  some  of  them  so  thin,  and  so 
extensively  and  irregularly  denuded,  thit  the  beds  of  many  adjacent 
formations  come  to  the  surface  and  again  disappear  several  succes- 
sive times  in  a  few  miles. 

3d.  There  are  numerous  local  deposits  of  some  of  the  uppet 
Formations,  in  the  valleys  and  ravines  of  denudation  in  the  older 
rocks,  whioii  deposits  can  scarcely  be  outliers,  in  the  usual  accepta- 
tion of  the  term.  We  frequently  find  excellent  beds  of  coal,  some 
of  great  thickness,  in  ravines,  whose  side  walls  are  Encrinital  Lime- 
stone (Fig.  3,  of  Mr.  Meek's  Report),  Chouteau  Limestone  (see 
Drafton's  Coal  Mine),  on  magnesian  limestone  (Fig.  4,  Mr.  Meek's 
Report).  And  these  beds  of  coal  are  usually  difierent  from  any  in 
the  regular  coal  series.  They' are  often  very  thick,  and  contain 
strata  of  both  the  bituminous  and  cannel  varieties,  resting  upon  each 
other.  These  beds  are,  also,  in  places,  far  removed  from  any  strata 
of  the  Coal  Measures ;  as  in  Cooper  and  Moniteau  and  Cole  counties. 

4th.  Many  of  our  rocks,  particularly  those  between  the  Carbon- 
iferous and  Magnesian  Limestones,  are  but  the  thin  Western  repre- 
sentatives of  well-developed  and  well-marked  Eastern  Formations. 
Ours  were, evidently  deposited  in  a  part  of  the  ancient  ocean  much 
deeper  and  farther  from  the  land ;  and  they  consequently  present 
more  uniform  lithological  characters,  and  fewer  organic  remains,  and 
those  few  of  more  permanent  types,  making  it  much  more  difficult 
to  identify  and  distinguish  the  various  Formations. 

5th.  We  have  a  series  of  seven  Formations,  four  Magnesian  Lime- 
stones and  three  Sandstones,  occupying  large  areas  in  the  State, 
whose  lithological  characters  are  so  similar,  and  fossils  so  rare,  that 
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it  is  almost  impossible  to  distinguish  them,  except  by  their  superpo- 
sition. 

These  facts  make  it  extremely  difficult  to  identify  our  strata,  and 
a  very  tedious,  complicated  business,  to  trace  out  the  exact  area 
occupied  by  each.  It  is  especially  so  with  those  abnormal  coal-beds, 
since  their  formation  and  position  are  indicated  by  none  of  the  esta- 
blished principles  of  science,  and  they  are  generally  covered  deep 
beneath  the  Quaternary  deposits. 

We  have,  also,  felt  the  want  of  Scientific  Libraries  and  Cabinets 
of  Foreign  Specimens  for  consultation  and  comparison ;  and  the  mem- 
bers of  the  corps  have  been  compelled  to  supply  this  desideratum. 
Still  it  is  believed,  the  results  exhibit  such  a  progress  of  the  work, 
minutia  of  detail,  accuracy  in  all  departments,  and  such  an 
amount  of  useful  information,  as  will  meet  the  approbation  not 
only  of  scientific  men  but  also  of  those  engaged  in  the  industrial 
pursuits. 

Very  respectfully. 

Your  Ob't  Serv't, 

G.  C.  SWALLOW, 

STATE  GEOLOGIST. 
Geolofficcd  Rooms,  State  Uiui^ernty,  > 
Columbia,  Mo.j  Dec.  1,  lSo4.        / 
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THE  ADVANTAGES  TO  BE  DEEIVED.FROM  OUR  GEOLOGICAL 
SURVEY. 

We  everywhere  meet  the  inquiry,  "  What  good  is  to  result  from 
the  Survey  ?  "  Many  men  devoted  to  the  industrial  pursuits  of  life, 
do  not  seem  to  understand  how  the  sciences  can  aid  them  in  their 
particular  callings.  And  yet  it  would  be  easy  to  show  that  science 
has  been  of  essential  service  to  every  economical  pursuit  in  life. 
There  is  not  a  trade  or  profession,  now  in  my  mind,  in  which  man 
earns  his  bread  by  the  sweat  of  his  brow,  or  by  the  exercise  of  his 
mental  energies,  that  has  not  had  the  means  of  facilitating  its  opera- 
tions doubled,  and  in  many  instances  quadrupled,  by  the  direct  ap- 
plication of  science.  Still,  men  who  admit  this  fact,  are  faithless 
respecting  any  future  benefits  from  that  source.  Various  causes 
have  led  practical  men  to  this  state  of  feeling.  A  few  of  the  most 
important  may  well  be  examined. 

1st.  Many  shallow  men,  incapable  of  success  in  any  pursuit,  who 

would  be  scientific,  have  become  scientific  quacks,  and  have,  by  a 

kind  of  brazen  science,  won  their  way  to  temporary  favor.     The 

contempt,  which  all  sensible  and  practical  men  must  feel  for  such 

pretenders,  has,  to  some  extent,  been  exercised  towards  science 

itself. 

t 
2d.  Many  distinguished  scientific  men  have  never  made  any 

apparent  practical  use  of  the  vast  fund  of  scientific  knowledge  which 
they  have  acquired.  Nor  is  it  strange  that  men  successful  in  inter- 
rogating Nature,  should  become  so  absorbed  in  the  delightful  pursuit, 
as  to  forget  the  many  applications  of  their  scientific  knowledge  by 
which  human  industry,  wealth  and  happiness,  might  be  promoted. 
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3d.  But  tlie  most  promiaent  cause -is,  that  science  has  not  been 
rightly  understood.  Many  have  supposed  it  the  mere  theories,  fine- 
spun from  the  imaginations  of  learned  men,  ■without  any  foundation 
in  fact  or  experience :  whereas,  science  properly  imderstood,  is  but 
a  classification  of  all  known  facts  —  all  the  experience  of  aU  the 
past,  so  arranged  and  classified,  as  to  manifest  all  those  great  prin- 
ciples, which  lie  at  the  foundation  of  the  practical  pursuits  of  life. 

We  often  hear  that  "Experience  is  more  valuable  than  science"." 
But  science  is  the  very  essence  of  all  experience. 

The  science  of  Agriculture  concentrates  all  the  known  experience 
of  all  farmers,  from  Adam  to  the  present  moment.  And  yet,  even 
unskillful  farmers  say,  We  want  no  scientific  farming ;  i.  e.,  We  want 
none  of  the  experience  of  the  Egyptians,  whose  agriculture  fed  the 
world ;  none  of  the  experience  of  the  venerable  Cincinnatus,  who 
laved  the  plow  better  than  the  scepter ;  none  of  the  experience  of 
those  men,  whose  agricultural  science  has  doubled  the  products  of 
Western  Europe. 

Again,  the  science  of  Mining  and  Metallurgy,  contains  all  the 
known  experience  of  all  miners  and  workers  of  metals  from  Tubal 
Cain  to  our  day.  And  yet  it  is  not  uncommon  to  hear  the  miner, 
who  has  never  seen  but  one  coal-pit  or  one  lead-vein,  ridicule  book 
mining.  We  know  how  to  dig  better  than  the  Geologist.  We  know 
more  than  all  the  miners  of  Siberia,  Saxony,  Prussia,  France,  Eng- 
land, Golconda  and  California  combined. 

The  science  of  Geology  comprises  all  that  is  known  of  the  earth 
and  its  formation.  Men  skilled  in  all  professions,  in  all  sciences, 
have  brought  all  their  knowledge  into  its  vast  treasury.  A  thousand 
eyes  have  examined  every  nook  and  crevice  of  the  ejffth's  crust. 
Such  men  as  Humboldt  and  Cuvier,  have  explored  every  conti- 
nent and  island,  have  scaled  the  Alps  and  the  Andes ;  they  have 
traversed  the  burning  sands  of  the  Equator  and  the  frozen  shores  of 
either  Pole. 

They  have  interrogated  Nature  in  the  deep  pit  of  the  miner,  and 
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in  the  smoking  crater  of  the  volcano.  They  have  examined  the 
strata,  the  shells,  the  bones,  the  steins,  the  leaves,  and  every  impres- 
sion of  the  animate  and  inanimate,  left  upon  the  rocks  of  the  Pre- 
Adamite  earth.  With  Chemistry  and  Philosophy  in  one  hand,  and 
Botany  and  Zoology  in  the  other,  they  have  interpreted  those  won- 
derful records  impressed  by  Nature's  hand  upon  Earth's  everlasting 
strata ;  and  presented  to  our  wondering  gaze  those  gigantic  animals, 
huge  monsters,  and  tiny  fishes,  which  stalked  through  the  forests 
and  gamboled  in  the  waters  of  the  primeval  world. 

So  fixed  are  the  laws  of  Nature,  so  minute  has  been  this  exam- 
ination, that,  from  the  leaf  of  a  plant,  the  scale  of  a  fish  or  the  hoof 
and  teeth  of  an  animal,  the  size,  habits  and  food  of  each  can  be 
determined.  ^ 

The  rocks  which  contain  the  ores  and  useful  minerals  are  defi- 
nitely indicated  by  the  same  unerring  laws  of  Geological  science. 

In  short.  Geology  comprehends  all  the  facts  ever  known  respect- 
ing the  rocks  and  minerals  of  the  Earth,  and  all  the  uses  to  which 
they  have  been  applied.  It  has  treasured  up  the  agricultural  capa- 
cities of  every  soil,  and  the  best  means  of  developing  those  capacities. 
And  yet  some  doubt  whether  such  a  science  can  aid  in  developing 
the  unparalleled  resources  of  our  State. 

But  fortunately  our  farmers,,  mechanics,  miners  and  legislators 
are  beginning  to  see  what  it  has  done  for  other  States  and  countries, 
and  to  appreciate  what  it  can  do  for  our  own. 

Nature  has  given  us  one  of  the  richest,  if  not  the  very  richest 
domain  in  the  world.  Let  her  Agricultural  and  Mineral,  Mechanical 
and  Mercantile  resources  be  developed,  and  she  will  soon  be  among 
the  most  progressive  of  the  States. 

As  yet  we  have  done  but  little ;  Nature  has  done  so  much,  we 
have  been  content  with  her  gifts.  While  the  practical  deductions  of 
science  have  given  a  new  impulse,  have  infused  new  life,  and  new 
energy,  into  almost  every  department  of  human  industry,  we  are 
cultivating  oux  farms  as  did  our  sires  aiid  grandsires  before  us. 
c2 
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While  by  the  applications  of  science  the  farmers  of  New  York  and 
Massachusetts,  led  by  such  men  as  Norton  and  Webster,  have 
doubled  the  products  of  their  soil ;  while  Watt  and  Fulton  hare 
given  us  steamships  to  spurn  the  winds  and  stem  the  currents  of  our 
mighty  rivers ;  while  the  steam-horse  is  puffing  his  way  along  the 
iron  track  to  our  rich  prairies ;  while  the  lightning  speeds  to  us  the 
last  changes  in  stocks  and  merchandise,  and  every  move  upon  the 
political  chess-board;  while,  in  short,  progress  is  stamped  upon  every 
department  of  business,  our  farmers  and  mechanics,  to  a  great  ex- 
tent, are  plodding  on  "  In  the  good  old  way  of  our  fathers." 

The  result  is,  we,  in  this  land  of  mighty  forests,  are  importing 
and  paying  three  prices  for  our  lumber.  Our  houses,  plank-roads, 
and  fences,  cost  twice#;heir  usual  value.  We  "go  East "  for  our 
agricultural  and  mechanical  implements  of  every  grade,  from  the 
plow  to  the  butter-stamp.  With  iron-mountains  and  a  vast  area 
of  rich  coal-beds,  we  import  every  article  of  Iron,  from  the  anvil 
to  the  ten-penny  nail.  Our  mineral  veins  contain  nearly  every 
paint  from  the  costly  smalt  blue,  to  the  yellow  ochre ;  and  yet  all 
we  use,  with,  perhaps,  a  single  exception,  comes  from  a  foreign  mar- 
ket. While  we  are  exhausting  the  richest  soil  the  sim  shines  upon, 
some  of  our  crops  are  no  better  than  those  harvested  from  the  once 
barren  hills  of  New  England. 

But  you  may  say  "We  are  doing  very  well  as  we  are."  Per- 
haps "We  are  doing  well  enough,"  yet,  if  we  listen  to  that  Siren 
song,  we  may  be  aroused  from  our  pleasant  dreams  to  the  humiliat- 
ing reality,  that  our  neighbors,  with  fewer  natural  advantages,  are 
reaping  richer  harvests,  and  supplying  our  markets  with  their  do- 
mestic manufactures. 

While  the  planters  of  Virginia  were  doing  well  enough,  many  of 
them  were  surprised  to  find  their  soils  exhausted  and  their  planta- 
tions unproductive.  Many  are  doing  well  enough  with  mule-wagons 
and  mud-roads,  but  the  steam-horse,  with  his  iron  sinews,  proclaims 
their  thriftless  folly.  While  the  "jolly  flat-boat  man"  was  doing 
almost  too  well,  the  steam-whistle  startled  him  from  his  easy  jollity, 
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and  gave  a  hundred-fold  energy  to  the  commerce  of  our  western 
rivers.  When  perfection  is  reached,  then,  and  not  tUl  then,  should 
an  Anglo-Saxon  let  well  enough  alone. 

The  Divine  Economy  wisely  provides  that  we  shall  eat  our  bread 
by  the  sweat  of  the  brow ;  yet  no  divine  or  human  wisdom  demands 
that  we  shall  toil  and  sweat,  and  sweat  and  toil  on,  from  year  to 
year,  simply  for  the  corn  cake  and  bacon,  our  appetites  demand. 
We  can  do  better  —  we  can  become  better  farmers  and  better  me- 
chanics.    Then,  like  men,  let  us  go  about  it. 

But  how  will  the  Geological  Survey  aid  us  in  this  matter  ? 

If  properly  conducted,  it  cannot  fail  to  develop  the  mineral 
resources  of  our  State,  and  place  our  mining  interests  on  a  more 
permanent  basis,  by  inviting  capital,  and  by  securing  systematic  and 
profitable  operations. 

It  will  increase  our  mechanical  and  manufacturing  interests,  by 
pointing  out  the  raw  materials  and  the  facilities  for  converting  them 
into  articles  of  domestic  and  fpreign  trade. 

Agriculture  will  be  advanced  by  investigating  the  structure  and 
the  chemical  properties  of  the  soils,  as  the  results  will  enable  us  to 
determine  the  modes  of  culture  necessary  to  sustain  and  even  in- 
crease their  productive  energies. 

Commerce  will  also  receive  a  new  impulse,  from  the  increased 
products  of  the  farm,  the  mine,  and  the  work-shop. 

Should  the  Survey  be  made  with  sufficient  minuteness  to  point 
out  the  soils  of  each  township,  the  facilities  for  settling,  and  the 
great  prosperity  of  our  agricultural  communities,  the  reports  would 
attract  thousands  of  those  who  are  yearly  seeking  homes  in  this 
great  valley.  The  increase  of  our  yeoman  population  and  tax- 
payers thus  secured,  would  soon  be  felt  in  the  financial  and  political 
resources  of  the  State. 

The  development  of  the  mineral  and  agricultural  resources,  will 
so  enhance  the  value  of  land  in  the  State,  as  to  make  an  aggregate 
increase  of  a  vast  amount. 
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The  Survey  •will,  in  no  small  degree,  promote  the  interests  of  otit 
Railroads,  by  shomng  the  existence  of  vast  mineral  deposits  along 
their  lines,  awaiting  the  means  of  transportation  to  SQime  good  market. 

But  let  us  examine  these  subjects  a  little  more  in  detail. 

mKES  AND  MININa. 

A  few  considerations  wiU  Ulustrate  the  advantages  of  a  Geolo- 
gical Survey  in  developing  our  mineral  wealth,  and  in  extending  and 
directing  our  mining  operations. 

It  is  a  well-known  principle  of  science  that  the  various  ores, 
coal,  and  minerals,  are  found  in  certain  strata,  and  in  those  only. 
Now  when  the  Geologist  has  pointed  out  the  position  and  extent 
of  each  stratum,  and  has  indicated  what  minerals  may  be  found  in 
each,  he  will  have  done  much  to  aid  the  explorer.  Thousands  will 
be  saved,  which  are  spent  in  searching,  where  nothing  can  be  found ; 
and  the  field  of  search  will  be  so  limited  to  the  proper  localities  that 
the  chances  of  success  will  be  greatly  increased. 

When  the  report  has  pointed  out  the  quality  and  locality  of  a 
coal-bed,  its  extent  and  thickness,  the  nature  and  thickness  of 
the  superincumbent  strata,  and  the  facilities  for  draining,  the  capi- 
talist will  have  all  needed  data  to  determine  whether  a  profitable 
investment  can  be  made.  It  will  thus  prevent  the  investment  of 
capital  where  profit  is  doubtful,  and  encourage  it  where  success  is 
certain. 

Mining  will  thus  be  rendered  more  profitable  and  permanent; 
and  more  capital  will  seek  investment  in  it. 

Several  companies  are  now  ready  to  invest  large  amounts  in 
mining  and  manufacturing,  so  soon  as  it  shall  be  ascertained  that  a 
sufficient  quantity  of  coal  and  iron  can  be  obtained  convenient  to 
certain  localities.  We  shall  prove  the  existence  of  the  coal  and 
iron  desired,  and  prove  the  practicability  of  establishing  profitable 
works  in  several  parts  of  the  State  where  none  have  yet  been  started. 
Capital  is  sure  to  follow  where  profitable  investment  is  made  certain. 
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These  principles  are  not  a  matter  of  theory  merely,  but  have 
often  been  realized  in  practice.  In  Pennsylvania  this  truth  has 
been  triumphantly  vindicated. 

Before  the  Geological  Survey  of  that  State,  coal  mining  was 
uncertain  and  vacillating ;  sometimes  profitable,  often  ruinous.  In 
some  years,  according  to  the  census  reports,  the  quantity  raised 
would  greatly  increase,  in  others,  decrease  as  much.  In  1837  the 
increase  in  the  Anthracite  mines  alone,  was  189,000  tons ;  but  in 
the  next  year  there  was  a  decrease  of  141,000  tons.  But,  since  the 
accurate  surveys  of  the  Geologists  demonstrated  the  abundance  of 
the  coal,  and  the  sure  profits  of  systematic  mining,  capital  has  been 
freely  invested,  and  the  amount  raised  has  constantly  and  rapidly 
increased.  The  increase  from  the  Anthracite  mines  alone  is  about 
4,000,000  tons.  From  1850  to  1851  it  was  more  than  1,000,000 
tons. 

The  same  happy  results  have  been  realized  in  the  Lehigh  and 
other  mines.  Now  nothing  but  a  Geological  Survey  by  State  or  in- 
dividual enterprise,  could  have  secured  the  confidence  necessary  to 
accomplish  these  results,  and  enabled  Pennsylvania  to  supply  the 
coal  markets  of  the  Union.  And  this  is  but  one  of  the  many  happy 
results  of  that  Survey. 

But  England,  perhaps,  afibrds  the  best  illustration  of  wealth  and 
power  resulting  from  a  scientific  development  of  mineral  resources. 
England,  though  less  than  Missouri  in  extent,  has  spent  millions  in 
Geological  Surveys;  and  yet,  the  capital  invested  has  returned  a 
thousand  fold  from  her  mines  alone.  Our  mineral  wealth  is  pro- 
bably as  great  as  hers.  She  depends  mostly  upon  her  iron  and 
coal;  and  still,  we  have  more  and  better  iron,  and  our  Coal 
Measures  will  prove  as  extensive.  Yet,  while  England  annually 
raises  from  her  mines  $100,000,000  worth  of  raw  materials,  we 
raise  but  a  few  thousands.  This  difference  is  not  because  Nature 
has  done  less  for  us,  but  that  Science  has  done  more  for  her. 

What,  then,  shall  prevent  us  from  attaining  to  an  equal  develop- 
ment of  our  mineral  wealth,  when  this  Survey  shall  have  proved,  as 


40  GEOLOGICAL  SURVEY. 

it  will,  that  we  have  more  and  better  iron  than  England,  and  good 
coal  sufficient  for  many  generations  to  come  ? 

Some  of  us,  doubtless,  envy  California  her  golden  destiny ;  hut 
our  Cobalt  and  Zinc,  and  Lead,  and  Iron,  and  Coal,  and  Soil,  are  a 
better  foundation  for  national  wealth  and  greatness,  than  her  golden 
sands.  The  latter  may  give  temporary  prosperity,  but  the  former 
will  ensure  permanent  greatness. 

Scarcely  three  centuries  have  elapsed  since  the  united  thrones  of 
Castile  and  Arragon  swayed  as  powerful  a  scepter  as  the  combined 
crowns  of  Albion  and  Scotia.  Spain  extended  her  sway  over  the 
best  and  largest  portions  of  this  Western  "World,  and  held  the  com- 
merce of  both  hemispheres.  Galleon  after  galleon,  deeply  laden 
with  the  precious  metals  from  the  mines  of  Mexico  and  Peru,  poured 
them,  in  unparalleled  profusion,  into  the  treasury  of  the  home  gov- 
ernment. England  on  the  other  hand  was  pushing  her  mining  and 
manufacturing  interests  by  aU  possible  applications  of  science  and 
capital. 

England  was  digging  for  iron  and  coal,  while  Spain  was  mining 
for  gold  and  silver.  Spain  squandered  her  gold,  and  has  become 
a  mere  pensioner  upon  Cuba.  But  England  holds  the  commerce  of 
both  Indies,  and  the  world  pays  a  golden  tribute  to  her  iron  and  coal. 

To  come  nearer  home,  Massachusetts,  according  to  the  census  of 
1840,  has  derived  more  wealth  from  her  granite  quarries,  than  Ala- 
bama, Georgia,  South  Carolina,  North  Carolina  and  Virginia,  have 
from  all  their  gold  mines. 

We  shall  show  the  existence  of  many  inexhaustible  quarries  of 
excellent  marble  in  various  parts  of  the  State.  If  then,  Massachu- 
setts makes  money  by  transporting  her  granite  to  New  Orleans, 
cannot  Missouri  make  more  by  bringing  her  marbles  into  western 
markets  ? 

In  addition  to  this,  we  shall  show  that  capital  and  systematic 
mining  alone,  are  wanting  to  render  our  copper  and  lead  mines 
sources  of  vast  wealth. 
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The  Survey,  besides  pointing  out  the  quantities  and  properties 
of  the  mineral  deposits  already  known,  will  bring  to  light  inany 
tinknown  deposits  of  the  same  minerals,  and,  perhaps,  other  valuable 
ores  not  known  to  exist  in  the  State. 

Our  miners  may  be  at  the  present  throwing  away  minerals  even 
more  valuable  than  those  for  which  they  are  mining.  Such  an  event 
would  not  be  unprecedented  in  Missouri. 

Nothing  is  more  probable,  than  that  our  vast  territory,  still  un- 
explored, will  furnish  some  minerals  hitherto  not  known  to  exist  in 
our  State.  But,  besides  the  metals,  we  have  already  discovered 
large  deposits  of  Hydraulic  Limestone,  Fire  Clay,  Lithographic 
Limestone,  Mineral  Paints,  and  Coal  in  vast  quantities. 

Since,  then,  we  have  so  many  and  so  abundant  sources  of  mineral 
wealth  whose  development  is  unattended  by  those  exciting  and  de- 
moralizing influences,  that  ever  accompany  the  mining  of  the  pre- 
cious metals,  why  should  we  prefer  the  destiny  of  California  ?  None 
have  more  and  better  natural  resources  than  Missouri ;  and,  if  true 
to  herself,  none  will  surpass  her  in  wealth  and  population. 

MECHANICS  AND  MANOTACTURES. 

A  passing  notice  must  suffice  to  illustrate  the  advantages  of  such 
a  Survey  to  the  mechanical  and  manufacturing  interests  of  the  State. 

There  is  every  reason  to  believe  from  the  Geological  formations 
of  the  State,  that  a  Survey  would  prove  the  existence  of  abundant 
materials  of  the  very  best  quality  for  glass  and  porcelain  manufac- 
tures, and  thus  secure  the  establishment  of  manufactories  of  those 
wares,  to  such  an  extent,  that  Missouri  would  not  only  supply  her 
own  markets,  but  have  a  surplus  for  exportation. 

If  Surveys  already  made  are  correct,  we  have  a  very  excellent 
coal-bed  for  the  manufacture  of  iron;  and  in  a  few  feet  of  the 
coal,  a  deposit  of  good  iron  ore,  and  all  the  needed  fluxes.  Should 
an  accurate  Survey  prove  this  coal-bed  as  abundant  as  appearances 
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indicate,  and  also  the  iron,  iron- works  there  could  compete  with 
the  world.  Such  a  combination  of  favorable  circumstances  seldom, 
if  ever,  occur. 

At  all  events,  when  our  railroads  are  prepared  to  take  the  ore 
of  our  iron-mountains,  and  the  vast  coal-beds  of  the  north-western 
parts  of  the  State,  to  St.  Louis,  our  proud  city  must  inevitably  be- 
come the  great  iron  mart  of  our  Continent. 

Missouri  can,  then,  and  should  make  her  own  railroad  iron. 
The  present  high  prices  of  iron  in  England,  caused  by  the  miners 
and  workmen  leaving  in  such  numbers  for  Australia,  and  America, 
will  greatly  encourage  such  an  enterprise.  It  has  already  led  to 
the  formation  of  large  companies  in  Pennsylvania  and  other  States, 
for  the  express  purpose  of  making  railroad  iron. 

Is  it  not  wisdom,  then,  for  us  to  show  capitalists  our  superior  ad- 
vantages for  such  manufactures?  Let  Missouri  make  the  iron  for 
her  thousand  miles  of  railroad,  and  she  will  save,  according  to  the 
present  rates  of  iron,  some  more  than  $8,000,000  in  her  own  pock- 
ets, which  would  make  a  difference  in  the  balance  sheet  of  our 
trade,  of  $16,000,000. 

And  this  can  be  done,  if  we  are  true  to  our  own  interests ;  yea, 
and  much  more.  We  can  supply  the  demands  of  this  great  valley. 
Does  not  a  manifest  destiny  point  to  those  iron-mountains  as  the 
source  whence  the  Iron-Horse  is  to  get  his  shoes  for  his  long  race 
across  the  plains  to  the  Pacific  ?  That  he  will  go,  no  one  can  doubt. 
Go  he  must,  and  pay  $40,000,000  in  California  gold,  to  the  smith 
who  shoes  him. 

Our  yearly  imports  of  lumber  of  various  kiiids  amount  to  some 
50,000,000  feet,  and  yet  our  soil  is  actually  groaning  beneath  the 
enormous  load  of  the  very  best  living  lumber.  Our  Geological  Sur- 
vey will  point  out  the  best  lumbering  regions  and  mill-sit^s,  and  the 
various  facilities  for  the  lumber  business,  as  they  are  now  known  to 
exist.  Not  many  years  will  elapse  before  those  men,  before  whom 
the  forests  of  Maine  have  fallen,  and  been  distributed  to  all  the 
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cities  along  tlie  Atlantic  coast,  to  New  Orleans,  the  West  Indies, 
South  America,  Europe,  the  Sandwich  Islands,  and  California  ;  who 
have  sent  companies  of  lumber-men  into  the  forests  of  the  Carolinas, 
Georgia  and  Florida ;  on  to  the  head  waters  of  the  Delaware,  the 
Susquehanna,  and  the  Ohio,  the  Illinois  and  the  Mississippi;  not 
many  years,  before  those  men  will  fill  our  forests  with  indomitable 
lumber-men,  and  make  our  streams  dance  to  the  music  of  a  thousand 
saws.  And  what  is  still  better,  they  will  furnish  our  lumber  at  half 
its  present  prices.  Companies  have  already  expressed  a  desire  to 
invest  capital  in  this  business  as  soon  as  the  most  desirable  localities 
shall  be  made  known. 

These  and  many  similar  facts  show,  that  the  Survey  will  benefit 
our  manufacturing  and  mechanical  interests  more  than  sufficient  to 
repay  all  the  outlay  of  labor. 

AGRICULTURAL  IMPROVEMENTS. 

But  your  attention  is  particularly  and  earnestly  invited  to  the 
advantages  of  such  a  Survey  to  the  Agriculture  of  the  State. 

Agriculture  is  the  true  basis  of  all  national  greatness.  For  the 
farmers,  then,  we  ask  the  aid  and  sympathy  of  all  professions ;  not 
for  their  benefit  only,  but  that  in  their  success  we  all  may  be  pros- 
pered. They  are  the  great  heart  of  the  body  politic  ;  if  its  pulsa- 
tions are  languid,  the  life  blood  will  flow  feebly  in  every  department 
of  human  industry. .  We  do  not  ask  it  as  a  favor,  but  demand  it  as 
a  debt  of  long  standing,  one  so  just,  that  all  have  frankly  confessed 
the  obligation,  whenever  and  wherever  its  claims  have  been  pre- 
sented. 

Since  man  was  driven  from  Eden,  they  have  fed  and  clothed  the 
world,  and  filled  its  dwellings  with  plenty  and  luxury.  They  have 
been  freely  taxed  for  the  support  of  public  schools,  and  have  contri- 
buted liberally  for  the  endowment  of  Colleges  and  Universities,  for 
the  education  of  Physicians  and  Lawyers,  Clergymen  and  Gentle- 
men ;  and  yet  we  look  in  vain  for  a  school  where  the  science  of  agri- 
culture is  practically  taught. 

They  have  also  been  taxed  to  give  manufactures  and  commerce 
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the  aid  of  science ;  but  have  themselves  been  scarcely  permitted  to 
know  there  is  any  genuine,  valuable,  science  for  Agriculture. 

Some  object  to  the  science  of  agriculture,  because  its  principles 
do  not  succeed  in  all  cases.  But  this  want  of  success  is  owing  to  a 
neglect  of  a  part  of  the  principles  of  the  science.  A  single  illustra- 
tion will  show  what  kind  of  science  fails  in  agriculture. 

One  day  whUe  walking  along  the  sea-shore,  I  came  upon  a  farmer 
sowing  salt  over  a  field  of  young  wheat.  I  asked  his  object.  "  Why, 
sir,  last  year  you  told  me  to  sow  salt  upon  my  onions  and  asparagus, 
which  I  did,  and  obtained  admirable  results ;  and  I  am  determined 
to  do  the  same  for  all  my  crops  this  year." 

Here  was  science  with  a  vengeance ;  and  it  resulted  in  the  entire 
failure  of  the  wheat  thus  treated,  according  to  what  he  supposed 
' '  scientific  farming. ' ' 

Onions  and  asparagus  are  natives  of  the  salt  beach,  and  need  a 
large  quantity  of  salt ;  but  the  wheat  needed  but  little,  and  the  field, 
often  wet  by  the  spray  of  the  ocean,  had  too  much  salt,  already,  for 
that  crop. 

Chemistry  teaches  us  that  plants  contain  a  large  portion  of  the 
four  organic  elements ;  viz.,  Carbon,  Oxygen,  Hydrogen  and  Nitro- 
gen ;  that  they  also  have  more  or  less  of  some  twenty  inorganic 
elements,  such  as  Lime,  SUica,  Potash,  Phosphorous,  Alumina,  Soda, 
etc.  These  substances  are  found  in  different  proportions  in  different 
species  of  plants ;  but  it  is  to  be  kept  constantly  in  mind,  that  a 
perfect  plant  of  any  given  species  contains  the  same  elements,  and 
those  elements  in  the  same  proportions  as  every  other  perfect  plant 
of  that  species.  Upon  this  uniform  law*  of  the  vegetable  kingdom 
is  based  the  whole  structure  of  Agricultural  Chemistry,  or  the 
adaptation  of  the  soil  to  any  particular  crop. 


*  There  arc  one  or  two  apparent  exceptions  to  this  rule.  The  alkaline  bases 
of  plants  cultivated  on  different  soils,  may  vary  somewhat ;  still  the  whole  amovint 
of  such  alkalies  in  each  plant,  will  be  about  the  same.  Under  certain  circumstances 
lime  and  magnesia  will  replace  soda  and  potassa,  and  vice  versa. 
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Botany,  or  Vegetable  Physiology,  teaches  us  that  plants  draw  a 
portion  of  their  organic  elements  from  the  air,  through'  their  leaves, 
and  the  remainder  of  the  organic,  together  with  their  inorganic  ele- 
ments, from  the  water  and  the  soil  through  their  roots. 

By  analysis  we  learn  that  an  acre  of  wheat  assimilates  besides 
the  sap,  which  evaporates  on  drying,  some  3,000  pounds  of  organic, 
and  200  pounds  of  inorganic  matter,  about  a  ton  and  a  half  per  acre 
for  *ach  crop  of  wheat.  Now  all  of  the  inorganic  matter  and  a 
large  portion  of  the  organic,  must  come  from  the  soil ;  and  such 
a  yearly  draft  upon  its  fertilizing  portions,  which  always  exist  in 
Small  quantities,  must  eventually  exhaust  them.  And  this  has  been 
the  sad  result  in  some  of  the  most  fertile  counties  of  New  York, 
Maryland  and  Virginia. 

But  it  is  said  our  soil  is  rich  and  we  need  not  fear  its  exhaustion. 
The  farmers  of  Dutchess,  one  of  the  most  fertile  counties  of  New 
York,  once  thought  so,  but  a  late  average  crop  of  five  bushels  of 
wheat  per  acre,  shows  how  false  their  theory  and  how  desolating  its 
results. 

But  we  need  not  go  out  of  Missouri  to  find  examples  of 
exhausted  lands.  Many  of  our  farmers  have  seen  their  crops  grow 
gradually  less  from  year  to  year  until  exhausted  lands  are  a  sad 
reality. 

In  the  minds  of  many,  large  crops  and  a  ready  market,  are  the 
only  conditions  necessary  to  the  prosperity  of  a  rural  community. 
Could  these  conditions  be  maintained  in  perpetuum,  all  might  assent 
to  the  proposition.  But  with  the  present  exhausting  mode  of  culture, 
the  large  crop  must  soon  fail,  and  then  the  ready  market  will  avail 
nothing.  TJnder  such  a  system,  the  larger  the  crop  and  the  nearer 
the  market,  the  more  certain  and  rapid  will  be  the  deterioration  of 
the  soil. 

This  proposition  may  appear  strange,  yet  the  short  history  of  our 
own  country  furnishes  many  sad  examples  to  prove  its  truth.  If 
we  inquire  in  New  York,  Maryland,  and  Virginia,  what  lands  were 
most  effectually  exhausted,  we  shall  find  them  to  be  the  rich  bottom 
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lands  along  their  navigable  waters,  wtich  were  at  once  the  most 
fertile  and  accessible  to  market. 

There,  greedy  of  present  gain,  and  immindful  of  the  fature,  the 
husbandman  taxed  the  generous  soil  to  its  utmost  powers.  Cargo 
after  cargo  of  its  fertilizing  ingredients,  in  corn,  wheat,  and  tobacco, 
went  to  feed  and  fumigate  the  busy  city ;  and  the  golden  return  was 
invested  in  stocks  and  merchandise. 

Thus  the  unwary  fathers  robbed  their  sons  of  good  farms,  Crod's 
richest  gifts,  and  laid  the  strongest  of  all  temptations  for  them  to. 
leave  the  moral,  happy  influences  of  a  rural  community,  for  the 
exciting  bustle  and  tempting  pleasures  of  the  city. 

Dutchess  and  Schoharie  counties,  in  New  York,  are  a  good  illus- 
tration of  this  principle.  Both  were  settled  early,  both  among  the 
most  fertile,  and  both  easily  harvested  thirty  or  forty  bushels 
of  wheat  per  acre.  But  within  a  few  years  the  average  crop  in 
Dutchess,  was  but  five  bushels  per  acre,  while  the  harvests  of  the 
beautifal  Schoharie,  were  almost  as  abundant  as  ever.  '  And  yet,  no 
superior  culture  has  produced  this  difiference  in  favor  of  Schoharie ; 
for  even  to  the  present  day  her  farmers  haul  their  manure  to  the 
creek,  or  remove  their  stables  to  get  rid  of  the  accumulated  heaps. 

The  true  secret  is,  Dutchess  had  had  a  ready  market  down  the 
Hudson,  while  the  mountain  barriers  of  the  Helderberg  range  have 
shielded  the  other  from  the  grasp  of  the  great  commercial  emporium. 

What  New  York  had  done  for  Dutchess,  as  good  a  market  would 
do  for  Platte.  Continue  the  exhausting  system,  and  give  one  dollar 
per  bushel  for  corn,  and  fifty  years  would  make  Platte  a  desert, 
where  the  prairie-fowl  and  the  deer  would  disdain  to  grub  a  scanty 
living.  Our  railroads,  so  nobly  begun,  will  only  hasten  the  evil, 
by  giving  a  better  market ;  unless  some  speedy  remedy  be  applied 
to  meet  the  present  and  prospective  demands  upon  the  soU. 

"  How  shall  we  preserve  and  increase  the  fertility  of  our  soils," 
has  become  the  great  question  in  our  political  economy. 
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Agricultural  Science  alone  can  answer  this  great  question. 
Give  us  an  Agricultural  School,  where  our  sons  can  acquire  a 
thorough  practical  knowledge  of  Agricultural  Science,  and  we  will 
have  men  prepared  to  do  this  great  work. 

But  it  may  be  said,  we  have  good  schools  now.  This  is  true ; 
and  it  is  doubtless  true,  that  they  answer  all  the  purposes  of  the 
learned  professions ;  yet,  something  should  be  done  to  make  Farming 
and  the  Mechanical  Arts,  learned  professions.  Farmers  and  Me- 
chanics should  be  so  educated,  that  they  could  bring  all  the  treasures 
of  science  to  the  improvements  of  the  farm  and  the  work-shop. 

Our  sons  are  taught  to  trace  the  root  of  a  word  up  through  the 
French,  Italian,  Latin,  Greek,  and  Sanscrit,  to  discover  its  meaning ; 
but  who  of  them  can  trace  the  root  of  a  potato  beneath  the  soil  and 
discover  the  food  it  seeks  there  ? 

It  is  not  expected  that  an  Agricultural  School  will  educate  the 
present  race  of  farmers.  But  the  Geological  Survey  is  the  best 
possible  arrangement  to  supply  their  present  wants,  to  give  them 
such  information  as  will  enable  them  to  adopt  the  best  modes  of  cul- 
ture to  prevent  the  exhaustion  of  their  rich  soils. 

Let  us  make  careful  examinations  of  the  subsoils,  and  underlying 
strata ;  let  us  thoroughly  analyse  the  soils ;  let  us  examine  all  the 
mineral  deposits  suited  to  sustain  or  improve  the  fertility  of  these 
soils,  such  as  humus,  green  sand,  and  marl,  and  we  shall  be  able  to 
give  such  a  report,  as  would  enable  every  farmer,  not  only  to  pre- 
serve, but  even  to  increase,  the  productive  energies  of  his  lands. 
This  will  greatly  increase  the  profits  of  agriculture,  and  preserve 
and  increase  the  intrinsic  value  of  cultivated  lands. 

Several  of  our  best  farmers  have  estimated  the  annual  decrease 
of  fertility  in  our  cultivated  lands,  to  be  sufficient  to  lessen  the 
profits  of  cultivation,  fifty  cents  per  acre;  some  higher  than  that, 
and  others  still  lower.  To  bring  it  within  the  limits  of  deterioration, 
beyond  all  doubt,  let  us  set  it  down  at  twenty  cents  per  acre.  That 
would  give  us  an  annual  loss,  upon  our  3,000,000  acres  in  cultiva- 
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tion,  of  $600,000;  which  is  the  interest,  at  six  per  cent.,  on 
$10,000,000.  This,  then,  is  the  actual  yearly  loss,  by  decrease  of 
production,  in  the  intrinsic  value  of  the  farms  of  our  State. 

Thus  farmers,  by  the  exhausting  system,  have  annually  placed  a 
mortgage  of  $10,000,000  upon  their  farms.  And  this  mortgage 
must  be  removed,  or  scanty  crops  will  publish  its  foreclosure,  and 
send  us  westward  for  new  lands. 

That  our  Greological  Survey  will  point  out  the  means  of  redeem- 
ing these  farms  and  preventing  such  a  calamity,  is  morally  certain. 
When  the  expenditure  of  a  few  thousands  will  save  such  sums, 
shall  we  hesitate  even  on  the  score  of  economy  ? 

Should  we  be  able  to  make  such  improvements  as  would  increase 
the  products  of  cultivated  lands  one  cent  per  acre,  it  would  give  an 
annual  increase  of  $30,000  in  the  income  from  our  farms.  But 
there  would  be  no  difficulty  in  increasing  the  products  one  dollar 
per  acre,  as  many  of  our  farmers  have  done  the  two  past  years ; 
and  that  would  give  us  an  annual  return  of  $3,000,000,  equal  in 
all  beneficial  results  to  individuals  and  the  State,  to  an  investment 
of  $50,000,000  in  new  farms. 

Here  again  we  are  not  left  with  nothing  but  theory  and  logic 
to  rely  upon.  We  have  the  facts  to  sustain  us.  We  have  the  proof 
in  the  results  of  the  Surveys  and  other  means  of  agricultural  im- 
provement, in  New  York,  Massachusetts,  South  Carolina,  North 
Carolina,  and  other  States. 

New  York  is  an  old  State,  and  large  portions  of  her  soil  were 
much  exhausted ;  and  she  had  comparatively  little  new  land  to  come 
into  cultivation ;  so  that  nearly  all  increase  of  products  must  arise 
from  improved  culture. 

She  spent  $130,000  in  a  most  thorough  Survey.  The  reports, 
which  are  an  imperishable  monument  to  her  far-sighted  liberality, 
gave  every  department  of  business  a  fresh  impulse.  Her  Agricul- 
turalists commenced  an  improved  system  of  culture,  which  has  re- 
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suited  In  increasing  tlie  annual  products  of  her  farms  some  $50,000- 
000.  The  increase  in  corn  and  hay  alone  is  over  ten  millions  for 
the  last  ten  years,  say  one  million  per  annum ;  which  would  be  from 
two  staples  only,  the  interest,  at  six  per  cent.,  on  more  than  sixteen 
and  a  half  millions. 

Provided  that  only  one-tenth  of  this  increase  was  the  result  of 
the  Geological  Survey,  still,  it  has  annually  repaid  the  whole  outlay 
for  the  most  liberal  survey  ever  made  in  this  country,  with  enough 
left  to  sustain  several  such  surveys  as  that  contemplated  by  the  law 
under  which  we  are  acting. 

But  we  already  have  results  in  our  own  State  still  more  surpris- 
ing. The  State  Geologist,  on  examining  the  soils  of  the  State 
several  years  since,  at  once  saw  the  benefits  which  would  result  from 
subsoil-plowing.  Those  conclusions  were  made  known  to  many  of 
our  farmers,  who  have  adopted  the  system  with  wonderful  success. 

Says  Major  Rollins,*  who  plowed  from  fourteen  to  sixteen 
inches  deep,  "  The  increase  of  each  crop,  I  should  estimate, 
amounted  to  twenty-five  per  cent.,"  and  "The  increased  profit  of 
cultivation  by  the  system  of  deep  plowing,  at  from  twenty  to  thirty 
per  cent. 

Eli  E.  Bass,  Esq.,  who  subsoiled  his  land,  says,  his  "  Crops  were 
doubled  and  the  profits  doubled"  by  this  system  of  cultivation. 

Now,  these  results  are  most  satisfactory ;  but  still  more  surprising 
effects  would  have  resulted,  had  the  subsoil-plow  reached  a  greater 
depth.  Several  fields  thus  subsoiled  did  not  even  wilt  beneath  the 
unprecedented  drought  of  last  season,  while  those  adjoining  were 
very  badly  burned. 

Now,  three-fourths  of  the  land  in  Missouri  would  be  equally  bene- 
fitted by  deep  plowing.  When  this  fact  is  proved,  for  all  the 
counties  of  the  State,  as  this  Report  does  prove  it  for  Boone, 
Marion,  Monroe  and  Cooper  counties,  and  when  our  farmers  shall 


*  See  Letters,  Chap.  II.  of  this  Report. 
D 
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adopt  the  system,  two  millions  at  least,  of  our  three  million  acres  of 
cultivated  lands,  will  give  an  increased  annual  profit  of  from  one  to 
five  dollars  per  acre. 

Such  a  result  is  as  certain  as  any  future  event  in  political  eco- 
nomy can  be ;  and  who  will  estimate  the  pecuniary  advantages  result- 
ing from  such  an  improvement  ? 

THE  INCREASED  VAITIE  OF  IjASD 

Is  a  matter  of  no  small  importance  to  the  State,  or  to  individuals. 
That  our  Survey  wiU  greatly  increase  the  value  of  land  in  many 
parts  of  the  State,  is  placed  beyond  a  doubt.  We  expect  not  to  add 
any  thing  to  the  intrinsic  value  of  our  domain ;  but  it  is  certain  we 
shall  make  known  vast  treasures  not  before  supposed  to  exist. 

With  but  few  exceptions,  the  coal-beds  of  our  State  have  exerted 
but  little  influence  upon  the  price  of  the  lands  in  which  they  exist. 
In  Boone  county,  for  an  example,  it  is  known  that  the  coal  crops 
out  in  many  places,  and  in  some  few,  is  worked  for  local  use  ;  but 
nothing  was  known  of  the  amount  or  value  of  this  mineral  upon  a 
single  acre  in  the  county.  Since  it  is  proved  that  a  large  portion 
of  this  county  is  underlaid  by  from  two  to  five  beds  of  this  mineral, 
whose  average  aggregate  thickness  varies  from  six  to  ten  feet ;  that 
every  acre  contains  5,000  or  8,000  tons,  whose  value  in  the  pit 
is  not  less  than  twenty  cents*  per  ton,  or  $1,000  per  acre ;  that 
farms  of  a  thousand  acres,  now  selling  at  $10,000,  $20,000  and 
$.30,000,  actually  have  beneath  their  rich  soil  $1,000,000  worth  of 
coal;  since  all  this  is  proved,  will  not  the  price  of  these  lands  in- 
crease ?  Who  will  estimate  the  increased  value  of  land  in  the  State, 
when  we  have  collected  the  statistics  of  the  forty  other  counties,  in 
which  we  have  ascertained  the  existence  of  this  valuable  mineral ; 
since  many  of  them  are  known  to  have  much  more  than  Boone  ? 
We  might  show  the  same  necessary  result  from  the  discovery  of  Iron, 
Lead,  Copper,  Cobalt,   Zinc  and  other  minerals.     The  results  in 


*  This  is  much  less  thftn  the  present  price,  fiye  cents  per  bnshel,  in  the  pit, 
equal  to  $1.35  per  ton,  allowing  twentj-sLx  and  a  half  bushels  per  ton. 
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States,  wliere  surveys  have  been  made,  fully  justify  our  expectations 
in  this. 

The  following  extract,  from  a  Tennessee  paper,  shows  how  the 
matter  stands  there :  — 

"Within  the  last  two  years,  lands  in  Polk  county.  East  Ten- 
nessee, have  advanced  in  value  almost  incredibly.  It  is  now  asserted 
by  those  who  profess  to  know  how  the  fact  is,  that  within  the  time, 
minerals  have  been  developed  in  that  region,  which  make  the  land 
worth  ten  millions  of  dollars  more  than  before." 

An  Ohio  journal  makes  the  following  statement :  — 

"  In  several  counties  where  it  is  supposed  coal  existed  to  the  ex- 
tent of  a  few  rods  or  hundred  yards  at  most,  the  geologist  informed 
them  that  they  might  consider  their  supply  inexhaustible.  The  rise 
in  real  estate  in  different  counties  was  variously  estimated  at  from 
$100,000  to  $500,000,  when  it  was  known  that  manufacturing 
means  were  possessed  in  unexpected  abundance." 

A  more  general,  though  not  less  satisfactory  account  of  the  re- 
sults in  North  Carolina,  is  thus  given :  — 

"Three  years  ago,  the  Legislature  of  North  Carolina  made  a 
small  appropriation  for  a  Geological  Survey  of  that  State.  The  dis- 
coveries of  the  first  year,  developed  the  existence  of  copper  and 
gold  ores,  drew  to  them  the  attention  of  capitalists,  and  have  already 
increased  the  revenues  of  the  State,  to  five  times  the  cost  of  the 
whole  survey.  In  the  second  year,  seams  of  the  purest  bituminous 
coal,  some  of  them  fifteen  feet  in  thickness,  extending  through  a 
region  of  some  forty-five  square  miles,  rewarded  their  investigations. 
It  is  estimated  that  every  thousand  acres  of  these  seams  will  yield 
thirty  millions  of  tons  of  bituminous  coal,  of  the  best  quality." 

The  effects  of  the  surveys  in  Pennsylvania  and  Virginia,  have 
been  still  more  encouraging. 

BENEFIT  TO  OUR  RAILROADS. 

To  secure  the  building  of  a  railroad  at  this  day,  it  is  only  neces- 
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sary  to  show  the  existence  of  an  abundance  of  merchandise,  seek- 
ing transportation,  and  a  population  to  supply  the  travel. 

The  Survey  will  do  much  towards  showing  the  existence  of  these 
conditions,  for  at  least  six  of  our  projected  railroads.  We  already 
have  data,  which  will  settle  these  facts  for  some  of  those  roads. 

Mr.  Hawn's  examinations  and  report,  show  the  existence  of  at 
least  five  workable  beds  of  good  coal  in  the  counties  of  Macon,  Linn, 
Livingston  and  Chariton. 

The  thickest  of  these  beds  varies  from  five  to  six  feet,  and  alto- 
gether, they  wiU  furnish  twelve  or  fourteen  feet  of  good  coal.  These 
beds  extend  over  an  area,  all  within  fifteen  mUes  of  the  Hannibal 
and  St.  Joseph  Railroad,  of  at  least  500  square  miles  in  Macon, 
400  in  Linn,  400  in  Livingston,  and  200  in  Chariton,  making  in  all, 
1,500  square  miles,  within  fifteen  miles  of  the  road,  in  those  four 
counties  alone.  It  is  estimated  by  the  best  mining  engineers  of 
England,  that  every  foot  of  workable  coal  will  furnish  1,000,000  tons 
per  square  nule,  which  would  give  us  for  those  four  counties  1,500,- 
000,000  tons  for  every  foot  in  these  beds.  If  we  deduct  one-half 
of  the  thickness  for  waste,  and  for  the  areas  where  some  of  these 
beds  may  run  out,  we  shall  have  9,000,000,000  tons  of  workable 
coal,  within  the  limits  above  mentioned,  seekiag  transportation 
to  the  Mississippi  and  Missouri  rivers.  Should  the  road  be  able  to 
transport  100,000  tons  per  day,  it  would  supply  freight  for  90,000 
days.  Allowing  300  running  days  per  annum,  it  would  occupy  it 
300  years.  At  50,000  tons  per  day,  it  would  freight  the  road  600 
years,  which  is  quite  as  long  as  the  stockholders  need  provide  for 
themselves  and  their  heirs ;  as  by  that  time  Young  America  will 
have  no  use  for  railroads. 

Shelby  county  will,  also,  furnish  small  quantities ;  and  all  the 
counties  on  the  line,  west  of  Livingston,  have  still  more  coal,  but  its 
depth  below  the  surface  may  prevent  profitable  mining  at  the  present 
prices  of  coal  and  labor. 

But  few,  if  any,  railroads  run  through  so  good  a  body  of  land 
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as  the  Hannibal  and  St.  Joseph.  The  facilities  afforded  by  the 
road  will  bring  this  land  into  market,  and  settle  it  with  a  stirring 
agricultural  population,  unless  speculators  place  its  price  abore  that 
of  other  lands  possessing  similar  qualities  and  advantages. 

Coal  mining  will,  also,  bring  in  an  increase  of  population  to  swell 
the  travel  over  this  road. 

Should  the  North  Missouri  Eoad  be  finally  located  over  the 
western  route,  every  county  through  which  it  will  pass  has  more  or 
less  coal.  The  north-eastern  part  of  Boone  alone,  will  furnish  many 
million  tons  of  coal,  available  for  that  road.  This,  too,  would  pass 
through  a  rich  agricultural  region,  capable  of  sustaining  a  dense 
population. 

The  St.  Louis  and  Weston  Road  would  run  through  a  series  of 
counties  sustaining  a  numerous  population  —  counties  rich  in  agricul- 
tural resources  and  coal  deposits.  But  we  are  not  prepared  to  speak 
with  certainty  of  the  quantity  in  any  one  counfy ;  yet  we  know  it 
would  be  immense  in  some ;  as  in  Boone,  Callaway  and  Howard. 

We  shall,  also,  show  a  vast  quantity  of  coal,  lead  and  marble,  in 
the  central  and  western  counties  on  the  line  of  the  Pacific  Railroad; 
and  that  the  agricultural  resources  of  some  of  these  counties  are 
unsurpassed  in  the  West.  But  we  are  not  prepared  to  enter  upon 
any  statistical  account  of  the  mineral  or  agricultural  wealth  of  these 
counties  until  we  have  completed  our  detailed  examinations  of  them. 
Our  general  examinations  have  proved  the  presence  of  Coal,  Iron, 
Lead  and  Marble  in  large  quantities,  and  the  existence  of  vast  areas 
of  the  very  best  soil. 

The  South- Western  Branch  will  have  no  small  amount  of  freight 
from  the  mining  community  of  the  South- West.  Some  of  the  coun- 
ties will  sustain  a  dense  agricultural  population,  and  furnish  large 
quantities  of  beef,  pork  and  grain,  for  the  St.  Louis  market.  Others 
present  unequalled  prospects  of  mineral  wealth.  But  future  ex- 
aminations must  determine  the  amount  of  resources  in  the  central 
counties  on  the  line  of  this  road.     It  has  long  since  been  proved, 
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without  our  aid,  that  the  Iron  Mountain  Road  will  not  lack  freight 
for  the  want  of  yast  mineral  deposits  along  its  line. 

But  without  enlarging,  upon  the  advantages  that  such  a  Survey 
would  confer  upon  Commerce ;  how  it  would  draw  settlers  to  our 
rich  acres ;  how  aid  the  cause  of  Education,  by  furnishing  materials 
and  facts  for  the  practical  application  of  the  principles  of  Che- 
mistry, Geology  and  Mineralogy  to  mining,  farming  and  mechanics ; 
it  is  hoped  the  considerations  already  presented,  wUl  be  thought  suf- 
ficient to  prove  the  economy  of  a  liberal  Survey. 

Such  are  some  of  the  advantages  to  be  derived  from  the  Survey. 
They  have  been  mentioned  to  satisfy  the  anxiety  of  those  who  have 
not  had  an  opportunity  of  giving  the  subject  a  careful  consideration. 
It  may  be  supposed  by  some,  that  these  advantages  have  been  mag- 
nified and  exaggerated ;  but  they  have  been  made  after  a  general 
examination  of  the  State,  and  a  careful  consideration  of  the  whole 
subject,  in  view  of  ^he  fact  that  a  watchful  community  will  hold  us 
responsible  for  the  accomplishment  of  them  all.  Still  the  truth 
must  be  told,  though  it  compel  us  to  assume  that  responsibility. 
Should  the  Survey,  however,  be  carefully  completed  by  skillful, 
practical  men,  and  should  the  citizens  of  Missouri  manifest  their 
wonted  zeal  in  carrying  out  the  improvements  suggested,  there  can 
be  no  reasonable  doubt  that  all,  and  more  than  all,  of  these  advan- 
tages will  be  realized. 

SCIENTIFIC  TERMS. 

Many  object  to  the  use  of  scientific  terms  in  Geological  Reports. 
"Why  not  write  in  plain  English,  so  that  all  can  understand?" 
As  far  as  possible  we  shall  comply  with  this  request.  But  it  is  both 
absurd  and  impossible  to  write  a  Geological  Report  and  use  no  sci- 
entific terms.  No  Geologist  can  do  it ;  and  were  it  possible,  no  one 
could  understand  it.  Every  science,  every  profession,  and  every 
trade,  has  its  appropriate  terms  and  names  peculiar  to  itself. 

The  sailor's  huoy  ;  the  printer's  pe;  the  carpenter's  raJJef;  the 
saddler's  tree;  the  mandrel  of  the  smith  ;  the  warrior's  mangonel; 
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the  merchant's  booasine,  and  the  thousand  and  one  undefined,  outland- 
ish names ;  and  the  politician's  Hards,  Softs,  Rottens,  etc.,  are  as 
peculiar  and  limited  to  those  departments,  as  Pentremite  and  Musch- 
elkalk  are  in  Geology.  Why  not  ask  these  trades  and  professions 
to  drop  the  use  of  all  terms  peculiar  to  them,  and  employ  plain 
English  ?  There  is  just  as  much  reason  in  asking  the  lawyer  to 
plead  without  using  the  names  of  the  crimes  on  the  statute-book  ; 
the  clergyman  to  preach  without  employing  the  names  of  Deity  and 
of  the  virtues,  which  adorn  the  Christian  character ;  or  the  politi- 
cian to  make  a  stump  speech  without  using  Whig,  Democrat,  Aboli- 
tionist, and  Nullifier,  as  in  expecting  the  Geologist  to  write  a  report 
without  using  the  names  of  the  particular  rocks  and  fossils  he  is 
compelled  to  describe. 

But  it  may  be  said  every  one  understands  these  political  terms. 
True,  for  all  of  us  understand  something  of  politics.  Should  an 
Englishman  listen  to  our  stump  orators,  he  would  need  something 
besides  the  Queen's  English  to  aid  him  in  understanding  its  force. 
Take  this  example  of  Canadian  politics  from  a  newspaper :  — 

"  The  Toronto  Globe  divides  the  thirty-four  Members  of  Parlia- 
ment returned  from  Upper  Canada  as  follows :  Six  are  Seculariza- 
tionists;  seven  are  Conservatives;  sixteen  are  Reformers;  four  are 
Ministerialists;  and  one  is  a  Oorruptionist."  Who  can  tell  what 
these  terms  mean  ?  or  what  is  the  particular  platform  of  each  of 
these  parties  ?  And  yet,  we  do-  not  blame  every  party  for  having  a 
name,  notwithstanding  their  rapid  increase. 

We  give  names  to  all  objects  of  conversation  and  use.  Geologists 
must  talk  about  rocks  and  fossils,  to  make  them  useful ;  and  hence 
the  necessity  of  giving  them  names.  But  why  not  give  English 
names  ?  We  do  as  much  as  possible,  for  rocks  discovered  here ;  and 
for  the  same  reasons  the  Germans  gave  German  names  to  such  rocks 
as  they  found ;  and,  to  save  the  confusion  of  many  names,  we  of 
course  use  theirs  for  those  rocks.  Thus  the  German  and  other  Ge- 
ologists, by  following  this  "  very  reasonable"  request,  to  use  ver- 
nacular terms,  and  not  the  barbarous  Latin,  have  placed  in  the  Geo- 
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logical  vocabulaiy  such  beautiful,  euphonious  names  as  ChraywacTce, 
Muschelkalk  and  Moth-todt-liegendes — all  good  Unfflish  to  Grer- 
mans,  but  Sigh  Dutch,  I  presume,  to  aU  who  clamor  against  scien- 
tific terms.  Is  it  not  evident,  that  good,  euphonic  names  from  the 
Latin,  read  by  aU  scientific  nations,  would  be  better  ? 

Again,  it  is  said,  "Use  common  names."  Well,  Muschelkalk 
and  Roth-todt-liegendes  are  common  names  in  Germany,  where  they 
were  first  used  in  Geology.  But  there  is  a  more  serious  objection 
to  common  names  :  they  must,  of  necessity,  be  more  or  less  ambigu- 
ous, as  every  such  name  has,  at  least,  one  common  meaning,  and,  if 
used  in  science,  it  would  have  another —  a  scientific  meaning.  Take, 
for  example,  Black-Jack ;  as  a  common  name  it  means,  "  a  leathern 
cup ;  "  scientifically  applied  to  Zoology,  it  means,  a  Black  Negro  ; 
in  Botany,  a  Scrub  Oak ;  and  in  Mineralogy,  Sulphuret  of  Zinc. 
Thus  this  common  name  has  one  common  and  three  scientific  mean- 
ings, which  render  it  too  ambiguous  for  scientific  purposes. 

But  let  us  give  it  a  fair  trial.  Take  the  following  sentence  from 
a  scientific  paper :  "  We  saw  the  two  crystalline  masses  of  sulphuret 
of  sine  lying  at  the  Duke  of  Sutherland's  front  entrance."  Now, 
crystalline  masses  and  sulphuret  of  zinc,  are  scientific  terms,  which 
have  one  meaning,  and  one  only ;  so  that  we  know  precisely  what 
was  seen  at  that  Duke's  front  entrance ;  but  if  the  learned  author 
had  used  two  very  common  names  instead  of  those  scientific  terms, 
the  sentence  would  read  thus :  "  We  saw  the  two  Dornicks  of  Black- 
Jack  lying  at  the  Duke  of  Sutherland's  front  entrance ; "  and  no 
one  could  have  told  what  did  lie  there ;  as  Dornicks  and  Black-Jack 
are  both  ambiguous,  common  terms. 

It  is  perfectly  obvious,  that  we  can  have  no  definite  science,  no 
accurate  science,  no  science  at  all,  without  definite  terms ;  that  we 
must  have  an  old  term  with  a  new  meaning,  or  a  new  term  for  every 
new  object  discovered;  that  it  is  just  as  easy  to  learn  the  meaning 
of  a  new  word,  as  a  new  meaning  for  an  old  one ;  and  that  old  words 
would  of  necessity  be  ambiguous,  while  new  ones  would  be  definite. 

For  these  and  other  reasons,  scientific  men  have  made  and  used 
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scientific  terms ;  and  for  the  same  reasons,  we  have  given  scientific 
names  to  many  of  the  numerous  new  fossils  we  have  discovered. 

In  concluding  this  subject,  it  may  be  proper  to  repeat,  that  we 
shall  use  as  few  scientific  terms  as  possible  without  sacrificing  accu- 
racy. Those  used,  save  some  names  of  fossils  and  plants,  are  ex- 
plained in  Webster's  Quarto  Dictionary,  and  the  Elementary  works 
on  Greology. 

WHAT  SHOULD. BE  EXPECTED  IN  THIS  REPORT. 

A  Geological  Survey  proposes  to  accomplish  various  objects  by 
the  application  of  scientific  principles :  — 

\«t.  To  point  out  the  Mineral  Wealth  of  the  State.  —  To  do  this, 
the  Geologist  must  first  determine  the  Formations  in  the  State,  the 
areas  covered  by  each,  and  what  valuable  minerals  it  contains. 
When  these  facts  are  ascertained  he  is  prepared  to  enter  upon 
the  detailed  examinations,  which  will  enable  him  to  show  the  proba- 
ble value  of  the  useful  painerals  in  the  State.  And  the  scientific 
explorations  for  determining  the  Geological  Structure  of  the  country 
to  be  examined,  must  precede  and  lay  the  foundation  for  the 
economical  and  utilitarian  labors  of  the  Laboratory  and  the  Office. 

2d.  To  develop  the  Agricultural  capacities  of  the  Soils  of  the  State. 
—  In  order  to  determine  the  productive  powers  of  the  soils,  it  is 
necessary  to  know  the  rocks,  which  have  or  which  may,  enter  into 
their  composition ;  to  know  their  mechanical  properties ;  their 
chemical  composition  and  the  trees  and  plants  they  produce. 

Now,  to  analyze  the  soil  of  every  man's  farm,  would  be  imprac- 
ticable, and  the  same  results  must  be  obtained  in  some  other  way. 
Large  tracts  are  found  to  possess  soils,  derived  from  the  same  rocks, 
having  the  same  mechanical  structure  and  chemical  composition, 
and  sustaining  the  same  plants.  The  whole  State,  even,  will  furnish 
but  few  varieties  of  soils. 

Economy,  then,  requires  us  to  make  careful  examinations  to  de- 
termine these  varieties,  and  the  area  occupied  by  each,  so  that  when 
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we  have  analyzed  one  or  two  specimens  of  each  variety,  and  deter- 
mined its  agricultural  capacities,  what  crops,  and  what  modes  of 
culture  are  adapted  to  it,  we  can  at  once  point  out  the  kind  of  soil, 
to  which  these  results  are  applicable,  and  that  part  of  the  State  occu- 
pied by  it. 

With  this  plan  in  view  we  have  carefully  examined  the  soils  and 
collected  specimens  from  various  parts  of  the  State,  but  have  ana- 
lyzed none,  as  we  have  not  yet  collected  all  the  facts  necessary  to 
guide  us  in  the  classification  so  much  needed  to  secure  the  desired 
results,  in  the  most  economical  manner. 

So  it  is  with  other  departments  of  the  Survey.  The  facts  and 
specimens  must  first  be  collected  and  the  specimens  analyzed ;  and, 
in  some  cases,  submitted  to  experimental  tests,  and  all  the  results 
classified  and  compared,  before  we  can  make  any  general  and  prac- 
tical applications  of  our  labors  to  the  industrial  pursuits.  Hence 
in  the  present  Reports  we  should  not  be  expected  to  do  much  more 
than  state  the  facts  collected  in  our  explorations,  together  with  the 
results  iadieated  by  the  phenomena  observed. 

Some  have  even  deemed  it  hazardous  for  us  to  give,  at  this  early 
day,  a  classification  of  the  rocks  of  a  field  so  extensive,  and  possess- 
ing so  many  and  so  variable  Geological  Formations. 

It  has,  it  is  true,  required  a  vast  amount  of  labor  to  collect  the 
fossUs  of  so  many  Formations  ;  to  determine  the  point  where  one 
terminates  and  another  commences,  and  to  make  the  comparisons 
necessary  to  refer  them  to  their  true  position  in  the  classification 
adopted  by  Geologists ;  yet  such  has  been  the  anxiety  to  learn  the 
Geology  of  the  State,  I  have  classified  our  rocks,  and  given  the 
results  in  Chapter  I.  of  this  Report,  even  at  the  risk  of  making  some 
slight  mistakes.* 

*  In  that  chapter  I  have  not  only  given  our  opinion  of  the  rocks,  but  also  the 
facU  on  which  that  opinion  is  founded.  The  lithological  characters,  the  fossiU,  and 
the  stratigraphical  position  of  each  Formation,  are  given,  so  that  all  can  judge  of 
the  accuracy  of  our  conclusions.  The  specimens  collected  for  the  Cabinets,  -will 
enable  any  one  to  judge  of  the  descriptions  and  fossils  mentioned. 
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CHAPTER  I. 

GEOLOGT  OF   MISSOURI. 

It  haa  long  been  known,  that  a  large  portion  of  Missouri  is  occu- 
pied by  a  series  of  marine  deposits,  extending,  in  the  Geological 
Scale,  from  the  Coal  Measures  down  through  all  the  great  divisions 
to  near  the  base  of  the  Lower  Silurian.  There  has,  however,  for 
various  reasons,  existed  some  doubt  as  to  the  precise  location  of 
many  of  these  rocks  in  the  Geological  System ;  but,  so  far  as  they 
have  come  under  our  observation,  we  have  been  able,  with  a  few  un- 
important exceptions,  to  refer  them  to  their  positions  in  the  series. 
It  is  true,  we  have  found  but  few  fossils  in  some  of  the  lower  sand- 
stones and  magnesian  limestones  by  which  we  can  determine  their 
exact  equivalents,  if,  indeed,  all  of  them  have  such  equivalents. 

So  far  as  piracticable,  we  have  adopted  the  Nomenclature  of 
those  Geologists,  who  have  thoroughly  investigated  the  rocks,  where 
tjiey  are  the  best  developed  and  well  characterized,  as  the  Nomencla- 
ture of  the  New  York  Reports,  for  the  older  Palaeozoic  rocks.  But 
there  are  a  few  minor  divisions,  whose  exact  representatives  in  other 
localities,  we  have  not  yet  determined,  to  which  we  have  given  provi- 
sional names,  until  future  investigation  shall  more  fully  develop 
their  range,  structure  and  organic  remains.  The  Chouteau  Lime- 
stone and  Vermicular  Sandstone  are  provisional  terms  thus  used. 

In  the  general  section,  a  space  is  left  between  the  Systems  I.  and 
III.  for  another,  System  II.,  the  Cretaceous,  which  may  be  found  in 
the  south-eastern  counties.  I  have  a  specimen  of  Catenipora  escTia- 
roides  *  from  Lewis  county,  indicating  the  presence  of  the  Clinton  or 
Niagara  Group.     It  is,  also,  expected  that  an  equivalent  of  the 


*  This  Coral  was  given  me  by  «,  gentleman,  who  said  he  obtained  it  in  Lewis 
county,  near  Monticello ;  but  I  suspect  there  must  be  some  mistake,  as  I  have  seyeral 
fossils  from  that  region,  which  are  characteristic  of  the  St.  Louis  Limestone. 


60  OEOLOGICAL  SURVEY. 

Potsdam  Sandstone  will  be  added  to  the  section  when  the  lower 
strata,  skirting  our  igneous  rocks,  shall  have  been  more  thoroughly- 
examined. 

Though  Section  I.  is  not  given  as  a  perfect  exposition  of  all 
the  rocks  of  Missouri,  yet  we  trust  it  will  be  found  as  accurate  as  could 
be  expected  from  the  time  (eighteen  months)  spent  upon  the  work. 

It  represents  the  strata  in  their  natural  order,  from  the  surface 
downward,  commencing  with  the  Alluvium,  and  terminating  with  the 
4th  Magnesian  Limestone. 

The  first  column  contains  the  names  and  numbers  of  the  G-eolo- 
gieal  Systems ;  the  third,  the  letters  used  to  represent  the  Formations 
in  the  text,  in  other  Sections,  and  on  the  Maps ;  the  fourth,  the 
names  of  the  Formations;  the  fifth,  their  observed  thickness;  the 
sixth,  the  colors  and  shading  used  to  represent  them ;  and  seventh, 
some  of  the  localities  where  they  have  been  observed. 

It  is  deemed  advisable  to  give  a  short  description  of  these  Form- 
ations, to  present  a  general  and  condensed  view  of  the  Geology  of 
Missouri,  so  far  as  determined,  that  the  reader  may  be  better  pre- 
pared to  enter  upon  the  more  detailed  examinations  of  the  districts 
reported  upon  in  the  following  pages. 

SYSTEM  I.  — QUATERNAEY. 

This  System  includes  the  Drift  and  all  the  strata  above  it,  all 
the  deposits  included  in  the  Alluvion  and  Diluvion  of  former  authors. 
There  are  within  this  period,  four  distinct  and  well-marked  Forma- 
tions in  this  State :  — 

E.  a— ALLUVIUM.  F.  c  —BLUFF  OR  LOESS. 

F.  6— BOTTOM  PKAIRIE.  F.  d— DRIFT. 

These  comprise  all  of  our  surface  deposits,  all  the  loose  clays, 
marls,  sands,  soils,  humus  and  mould,  found  upon  the  surface  of  our 
State ;  all  of  which  have  been  formed  in  a  period  very  recent  in  the 
geological  cycles.  All  of  the  latest  deposits,  all  that  have  been 
formed  since  the  present  order  of  things  commenced  upon  our  Con- 
tinent, are  included  in  — 

F.  a  — ALLUVIUM. 

All  the  deposits  observed  in  the  State,  belonging  to  this  forma- 
tion, are:  — 

1st.  —  Soits.  5th.  —  Bog  Iron  Ore. 

2,d.  —  Pebbles  and  Sand.  6th.  —  Calcareous  Tufa. 

3c?.  —  Clays.  1th.  —  Stalactites  and 

itJi,  —  Vegetable  Mould  or  Humus.  Stalagmites. 
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1st.  Soils  are  a  well-known  mixture  of  various  comminuted  and 
decomposed  mineral  substances,  combined  and  mingled  with  decayed 
vegetable  and  animal  remains,  all  comprising  those  ingredients  pecu- 
liarly adapted  to  the  nourishment  of  the  vegetable  kingdom.  They 
are  formed  by  the  action  of  water,  particularly  in  the  form  of  rain 
and  dews,  cold,  heat  and  other  atmospheric  influences,  together  with 
the  cooperation  of  the  vegetable  and  animal  kingdoms. 

The  process  by  which  soils  are  formed  is  one  of  the  most  beauti- 
ful and  wonderful  in  Nature.  By  a  careful  examination  of  what  is 
transpiring  in  this  great  laboratory  of  Nature,  we  may  easily  detect 
that  process.  If  a  rock,  fresh  from  the  quarry,  be  exposed,  its  sur- 
face will  soon  present  a  dull,  earthy  appearance,  which  is  caused  by 
a  disintegration  of  its  surface  by  atmospheric  influences.  Fine  par- 
ticles have  been  separated  from  the  mass,  and  this  meager  coating 
of  decomposing  mineral  matter  will  soon  become  the  resting  place  of 
numerous  microscopic  germs,  which  will  be  developed  into  a  minute 
growth  of  lichens.  These  in  turn  will  decay  and  add  their  remains 
to  the  pulverized  particles,  and  prepare  them  to  sustain  a  more 
vigorous  growth  of  herbs,  and  to  become  the  abode  of  the  small 
insects  and  worms,  which  will  burrow  in  their  recesses,  feed  upon  the 
increasing  vegetation,  and  swell  the  mass  both  by  their  mechanical 
agency,  and  by  adding  their  exuviae  to  the  accumulating  soil.  Larger 
plants  and  animals  will  accelerate  the  process  by  their  more  powerfi^ 
agencies,  and  by  the  greater  amount  contributed  by  their  decaying 
remains.  Thus  by  almost  imperceptible  increments  our  rich  deep 
soils  have  been  accumulated. 

These  facts  clearly  show  the  influence  of  the  rocks  upon  the 
characters  of  the  soils  formed  by  their  disintegration.  Hence  soils 
resting  upon  sandstones  are  light  and  sandy,  those  upon  limestone,  are 
calcareous,  and  those  on  shales,  wet  and  clayey.  But  the  varieties  of 
soils  will  be  more  fully  noticed  under  the  head  of  Economical  Geology. 

2d.  Pebbles  and  Sand.  —  Many  of  our  streams  abound  in  water- 
worn  pebbles,  which  constitute  their  beds,  and  form  bars  along  their 
margins  and  across  their  channels.  These  pebbles  were  derived 
from  the  Drift  and  the  harder  portions  of  the  adjacent  rocks.  They 
vary  in  size  according  to  the  transporting  power  of  the  stream  in 
which  they  are  found. 

The  economical  value  of  these  pebbles  for  roads  and  streets,  and 
the  obstruction  they  often  present  to  navigation,  as  in  the  Osage, 
give  them  unusual  importance  in  our  Geology.  The  Osage,  Gas- 
conade, Niangua,  Marais  des  Cygnes,  Sac  and  Spring  Rivers  of  the 
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South ;  and  the  Salt,  South,  North,  Fabius  and  Chariton  of  the 
North,  all  furnish  good  and  abundant  examples  of  these  deposits, 
which  have  been  formed  by  the  action  of  those  streams. 

Sand  is  the  most  abundant  material  in  the  Alluvial  bottoms  of 
the  great  rivers  in  the  State.  Vast  quantities  of  it  are  constantly 
borne  along  by  the  irresistible  current  of  the  Missouri.*  Its  whirl- 
ing, rolling,  turbulent  waters,  form  of  it  extensive  bars  in  incredibly 
short  periods,  which  they  again  wear  away,  often,  still  more  rapidly 
than  they  were  formed. 

These  sand-bars,  so  common  in  this  stream,  frequently  extend 
along  its  bed  several  miles,  with  a  breadth  varying  from  one  to  five 
or  six  furlongs,  and  limited  in  thickness  only  by  the  depth  of  the 
water.  A  slight  fall  in  the  river  leaves  these  vast  sand-beds  dry, 
when  their  surfaces  are  soon  covered  by  a  growth  of  weeds,  inter- 
spersed with  young  willows  and  cotton- wood.  The  .fickle  stream, 
however,  seldom  leaves  these  sand-beds  to  a  long  repose ;  but  returns 
to  its  old  channel  by  a  rapid  removal  of  their  loose  materials. 

A  former  disaster  of  the  ill-fated  Timour  No.  2  presents  a  good 
illustration  of  the  rapidity  with  which  the  Missouri  forms  and  de- 
stroys these  extensive  deposits  of  sand. .  This  steamer  ran  upon  a 
sand-bar,  and  was  soon  left  high  and  dry  some  seventy-five  or  one 
hundred  yards  from  the  water,  with  a  fair  prospect  of  leaving  Her 
timbers  to  decay  in  a  young  cotton-wood  forest.  But  the  current 
changed  and  cut  its  way  through  the  sandy  stratum  upon  which  the 
boat  rested,  and  floated  her  away  uninjured  to  the  great  City  of  the 
West.     And  all  this  transpired  in  a  few  weeks. 

As  these  sand-bars  are  cut  away,  their  perpendicular  faces  present 
beautiful  illustrations  of  their  stratification,  which  is  usually  very 
irregular  and  complicated,  as  might  be  expected  from  the  changeable 
character  of  the  current. 

Fig.  2,  sketched  from  a  sand-bar  in  the  Missouri  river,  two  miles 
above  Wayne  City,  presents  a  good  example  of  their  stratification. 

At  high  stages  of  water,  both  the  Missouri  and  Mississippi  over- 
flow their  low  bottoms,  and  leave  deposits  of  a  grayish  brown,  or  a 
grayish  yellow  sand,  similar  to  that  in  the  sand-bars  mentioned 
above.     The  thickness  of  these  beds  depends  upon  the  height  and 


*  The  sand  of  the  Missouri,  usually  grayish  brown  and  fine-grained,  contains 
a  considerable  quantity  of  lime  and  clay  and  vegetable  matter,  which  render  it  so 
productiye. 
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continuance  of  the  overflowing  waters,  varying  from  a  mere  percep- 
tible stratum  to  several  feet. 

That  from  the  flood  of  1844  is  very  conspicuous  throughout  the 
length  of  the  Missouri  bottom  in  this  State.  It  is  sometimes  six  or 
eight  feet  thick,  particularly  in  low  bottoms,  so  heavily  timbered  as 
to  obstruct  the  current. 

At  the  lower  end  of  Waconda  Prairie,  this  deposit  is  very  evenly 
distributed  over  its  surface ;  but  it  increases  in  thickness  as  the 
prairie  descends  to  the  low  timbered  bottom,  where  it  is  six  or  seven 
feet,  and  its  surface  becomes  very  irregular,  like  the  surface  of  a 
lake,  when  disturbed  by  a  high  wind,  or  a  chopped  sea. 


Sown  Stream.  Up  Stream. 

SECTION  OE  A  MISSOUEI  SAND-BAR,  EEPEESBNTING  A  PORTION,  20  FEET  BY  4. 

See.  2,  showing  the  lower  extremity  of  Waconda  Prairie  and  the 
cotton-wood  bottom  below,  finely  illustrates  these  phenomena.  Nos. 
6,  7,  8,  9  and  10  represent  older  strata,  and  No.  5,  that  left  by  the 
flood  of  1844.  The  small  timber  in  the  middle  is  a  young  growth 
of  cotton-wood,  which  has  sprung  up  subsequent  to  that  event, 
and  the  larger  trees  just  below  is  the  older  growth,  where  the 
deposit  is  so  thick  and  uneven.  Similar  appearances  are  exhi- 
bited by  the  same  formation  in  the  bottom,  nearly  opposite  Jefferson 
City. 

These  sands  were  doubtless  derived  from  those  extensive  sand- 
stone formations  on  the  Platte*  and  other  tributaries  of  the  Missouri. 
It  is  nearly  all  silex,  but  contains  enough  calcareous  and  argillaceous 
matter  to  render  it  fertile ;  as  is  abundantly  proved  by  the  growth 
of  weeds  and  willows,  cotton-wood  and  sycamores,  which  immediately 
spring  up  on  these  sand-bars  whenever  they  are  exposed  above  the 
water.  There  are  many  points  on  the  Missouri,  as  in  the  bottom 
opposite  St.  Charles,  where  a  thrifty  growth  of  young  timber  may 
be  seen  on  the  sand  deposits  of  1844. 

*  The  Platte  is  a  rapid  stream,  and  brings  down  large  quantities  of  sand,  though 
its  waters  are  not  so  turbid  as  those  of  the  Missouri,  either  abore  or  below  their 
junction. 
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M.  Clays, — These  are  dark,  bluish  gray,  argillaceous  strata, 
rendered  more  or  less  impure  by  fine  silicious,  calcareous,  and  de- 
composed organic  matter.  When  the  floods  of  the  Mississippi  and 
the  Missouri  subside,  the  lagoons,  sloughs  and  lakes  are  left  full  of 
turbid  water.  The  coarser  materials  soon  settle  into  a  stratum  of 
sand,  but  the  finer  particles  more  gradually  subside  and  form  the 
silico-calcareous  clays  of  those  Alluvial  bottoms.  Thus  after  each 
flood,  new  strata  of  sand  and  clay  are  deposited,  until  the  lakes  and 
sloughs  are  silted  up. 

The  thickness  of  each  stratum  of  sand  depends  upon  the  height 
and  continuation  of  the  floods,  but  that  of  the  clay-beds  is  governed 
more  by  the  time  between  the  overflows. 

These  alternations  of  sand  and  clay  may  be  observed  in  nearly 
all  the  Alluvial  bottoms  of  our  two  great  rivers ;  Section  3,  from  the 
Mississippi  bottom  above  Tully,  and  Section  4,  below  the  mouth  of 
the  Kansas,  in  the  Missouri  bottom,  present  -good  examples  of  the 
deposits  under  consideration.  ' 

The  thickness  of  these  beds  of  clay  is  very  variable,  from  the 
tenth  of  an  inch  to  ten  feet.  The  argillaceous  materials  which 
formed  them,  were  doubtless  derived  from  the  Cretaceous  Clays  of 
the  Upper  Missouri,  whence,  as  from  Mauvaises  Terres,  such  a  vast 
quantity  of  a  similar  material  has  been  removed  by  denudation. 

4th.  Vegetable  Mould,  or  Humus,  is  a  dark  brown  or  black  de- 
posit of  decayed  vegetable  matter,  containing  variable,  though  small, 
quantities  of  fine  silicious  and  argillaceous  particles.  When  wet,  it 
is  very  soft  and  plastic  and  quite  black ;  but  when  dry,  it  separates 
into  angular  cuboidal  fragments,  which  readily  crumble  into  a  dark 
brown,  very  light,  impalpable  powder* 

The  process  by  which  these  strata  of  humus  are  deposited  is  very 
obvious.  When  the  lakes  and  sloughs  of  these  bottoms  are  so  far 
filled  up  as  to  sustain  vegetable  life,  the  decay  of  the  annual  growth, 
and  of  the  foreign  matter  which  falls  or  floats  into  these  waters, 
forms  a  stratum  of  humus  at  the  bottom,  over  the  beds  of  .clay  and 
sand,  previously  deposited  by  the  fioods  and  still  waters.  Another 
overflow  gives  another  succession  of  sand  and  clay ;  and  the  succeed- 
ing annual  crop  of  vegetable  matter,  another  stratum  of  humus. 

These  changes  have  often  continued  until  several  series  of  these 
deposits  were  formed.  But  when  the  bottoms  of  those  bodies  of 
water  had  been  thus  raised  so  high  above  the  river,  that  the  floods 
less  frequently  flowed  into  them,  the  deposits  of  sand  diminished, 
and  the  long,  quiet  intervals,  favored  the  deposition  of  clay  and 
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Humus.  In  time  these  shallow  waters  became  mere  marshes,  where 
a  rank  vegetation  rapidly  formed  thick  beds  of  vegetable  mould  for 
the  support  of  the  magnificent  forests  which  now  occupy  the  sites 
of  those  former  lakes  and  sloughs. 

Such  is  the  process  by  which  the  succession  of  Sands,  Clays,  and 
Humus  in  those  alluvial  bottoms,  has  been  deposited ;  whence  it  is 
easy  to  see  why  the  Sands  are  most  abundant  at  the  bottom,  when 
the  waters  from  the  river  floods  would  more  frequently  overflow 
them ;  the  Clays  in  the  middle,  when  the  waters  would  be 
rarely  disturbed  by  overflows  ;  and  the  Humus  or  Vegetable  Mould 
at  the  top,  when  g,  rank  vegetation  prevailed  and  inundations  were 
rare. 

Sections  3  and  4  are  good  illustrations  of  the  manner  in  which 
these  strata  of  Sand,  Clay  and  Vegetable  Mould  succeed  each  other 
in  the  Alluvial  bottoms  of  our  two  great  rivers. 

Such  is  the  structure  of  the  vast  Alluvial  plains  bordering  the 
Missouri  and  Mississippi  rivers.  The  bottom  of  the  former  stream 
extending  from  the  Iowa  line  to  its  mouth,  is  about  700  miles  long 
and  five  broad,  presenting  an  area  of  3,500  square  miles.  More 
than  half  of  this,  say  1,600,  we  may  set  down  as  Alluvium,  while 
the  river,  bottom  prairies,  and  lakes  occupy  the  remainder.  This 
1,800  square  miles  is  equivalent  tp  1,162,000  acres.  If  we  allow 
two-thirds  as  much  more  for  the  Mississippi  bottom,  we  shall  "have  on 
these  two  streams  alone  about  2,000,000  acres  of  the  most  productive 
and  inexhaustible  lands  in  the  world,  based  upon  these  Alluvial 
strata  of  Sand,  Clay,  Marl  and  Humus.  And,  besides,  this  quantity 
is  constantly  increasing  by  the  silting  up  of  the  lakes  and  sloughs, 
as  above  described. 

The  rich  productive  powers  of  this  formation  is  abundantly  proved 
by  the  immense  burden  of  timber  growing  upon  it,  and  by  the  un- 
paralleled crops  of  corn  and  hemp  harvested  from  its  cultivated  fields. 

There  are  numerous  shallow  lakes  in  these  bottoms,  in  which  vast 
quantities  of  Marly  Humus  are  accumulating,  which  will  eventually 
become  very  valuable  for  the  improvement  of  poor  or  exhausted  soils. 

5th.  Bog-Iron  Ove  is  deposited  from  several  Chalybeate  Springs. 
Large  quantities  of  the  Hydrated  Oxide  have  accumulated  near  a  fine 
spring,  some  two  miles  West  of  Oseola ;  and  a  smaller  amount  from 
another  near  Sharpsburg,  in  Marion  county.  Small  quantities  of 
Bog  Ore  are  very  common,  but  of  little  economical  value  in  a  State 
so  bountifully  supplied  with  excellent  ores  of  this  useful  metal. 

6th.  Qaloareous  Tufa  has  been  found  in  many  places  in  the  State. 
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In  a  ravine  south  of  ParkviUe  is  a  maiiss,  in  which  several  species  of 
moss  are  well  preserved ;  and  another  similar  deposit  was  observed 
under  the  bluffs  of  magnesian  limestone,  near  Bryce's  Spring,-  on 
the  Niangua. 

7th.  Stalactites  and  Stalagmites  are  abundant  in  some  parts  of 
the  State.  Some  very  beautiful  specimens  were  found  in  the  ezten- 
'sive  caves  of  Boone  cOunty. 

Such  are  the  Alluvial  Deposits,  so  far  as  observed,  in  Missouri. 
Future  investigations  may  bring  to  light  Others  belonging  to  this 
Formation. 

Range  and  ThieJcness.  -^  Our  Alluvium  is,  as  a  matter  of  course, 
diffused  throughout  the  entire  State,  as  it  comprises  all  the  soils  and 
other  deposits  now  forming.  It  is,  however,  much  more  abundant  in 
the  valleys  of  our  great  streams.  The  thickness  is  often  thirty  or 
forty  feet,  though  generally  much  less. 

Organic  Remains. — Many  fossils  have  been  observed  in  these 
tOcks ;  but  a  catalogue  of  them  would  be  useless,  as  all  belong  to 
living  species. 

r.  6— BOTTOM  PRAIUIB. 

This  important  Formation  in  many  respects  resembles  that  of 
the  alluvial  bottoms  above  described,  with  which  it  has  usually  been 
Confounded  by  Greologists ;  though  Agriculturalists  have  made  a  dis- 
tinction. 

Thereare,  however,  important  differences:  — 

1st.  The  Stratification  in  the  Prairie  is  much  more  uniform,  and 
more  regularly  extended  over  wide  areas. 

2d.  In  the  Prairie  Formation,  the  strata  are  not  so  distinct,  nor 
are  they  so  purely  silicious  or  argillaceous. 

3d.  It  was  evidently  formed  by  agencies  operating  over  the  entire 
bottoms,  whose  action  was  more  uniform  and  quiet,  and  continued 
Uninterrupted  through  longer  periods,  than  those  now  forming  the 
Alluvial  deposits  in  the  same  bottoms. 

4th.  Where  these  two  Formations  meet,  one  can  usually  trace 
out  the  line  of  demarcation.  Either  the  strata  of  the  Prairie  .pass 
Under  those  of  the  Alluvium,  or  are  cut  off  and  replaced'by  them. 
Insttoces  of  both  of  these  changes  may  be  observed  at  the  lower 
end  of  Waconda  Prairie,  as  shown  in  Sec.  2.  The  upper  stratum  of 
the  Prairie  No.  1  passes'  under  No.  5  of  the  Alluvial  Bottom,  and 
Continues  in  that  position  several  hundred  yards ;  while  Nos.  1,  2,  3 
and  4  of  the  former  are  cut  off  at  6,  and  are  replaced  by  Nos.  6,  7,  8,  9 
and  10  of  the  latter. 
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5th.  The  Alluvial  Bottom  is  continually  increased  at  the  expense 
of  the  Prairie,  through  the  action  of  the  rivers.  The  current  is  con- 
stantly cutting  away  the  Prairie,  forming  new  channels  and  filling 
up  the  old  ones  with  drift  and  silt.  This  explains  the  fact,  that  the 
strata  of  the  Prairie  are  frequently  cut  off,  and  others  quite  different 
■aet  in,  as  we  pass  from  it  to  the  timbered  bottoms,  as  illustrated  in 
Sec.  2.  The  part  of  that  section  under  the  large  timber  was  once 
the  channel  of  the  river,  and  has  been  filled  up  by  the  process  ex- 
plained above,  in  describing  the  last  Formation.  At  high  stages  of, 
water  the  lower  portions  of  the  Prairie  are  overflowed,  and  deposits 
of  sand  are  left  on  its  surface,  which  are  soon  covered  with  willows, 
sycamores,  or  cotton-wood,  as  in  the  middle  of  Sec.  2,  where  a  young 
growth  of  Cotton-wood  has  sprung  Up  on  the  deposits  from  the  flood 
of  1844. 

6th.  No  causes  now  in  operation  could,  at  the  present  level  of 
the  country,  produce  a  formation  of  such  extent  and  uniform  struc- 
ture as  the  Bottom  Prairies.* 

Such  are  some  of  the  facts  which  have  convinced  me  that  this  is 
an  older  formation,  and  one  entirely  distinct  from  the  Alluvial  Bot- 
toms. Several  facts  show  it  to  be  distinct  from  and  newer  than  the 
Bluff  or  Loess.  Its  composition,  structure  and  position,  are  entirely 
different ;  and  in  many  places  the  former  rests  nouTconformably  upon 
'the  latter,  as  at  St.  Joseph,  and  at  the  mouth  of  the  Big  Nemaha'. 
See  Fig.  4. 

Hg.  4. 


BELOW  THE  MOUTH  OP  BIG  NEMAHA. 


*  Some  of  tlie  Bottom  Prairies  of  the  Missouri  are,  at  least,  thirty  miles  long, 
and  from  ten  to  twenty  broad,  as  the  Huppan^Kuty  of  Nicollet,  ahoTe  the  mouth  of 
the  Sioux  River,  and  the  Waconda,  in  Carrol  county.  And  these  are  probably  only 
fragments  of  one  which  was  once  continuous  from  the  former  to  the  mouth  of  the 
Missouri. 

b2. 
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This  Formation,  like  the  last,  is  made  up  of  Sands,  Clays  and 
Vegetable  Mould,  variously  interstratified,  as  in  Fig.  4. 

The  Sand  in  the  upper  part  is  fine  and  yellowish  brown,  like 
that  of  the  Missouri  sand-bars,  but  the  lower  beds  are  more  purely 
silicious. 

The  Qlays  are  usually  dark,  bluish  brown  and  marly,  with  more 
or  less  sand  and  humus  intermingled. 

The  Humus,  or  Vegetable  Mould,*  has  a  brownish  black  color; 
when  wet,  it  is  somewhat  plastic,  and  slightly  tenacious ;  when  dry, 
brittle,  breaks  into  angular  fragments,  and  can  be  easily  reduced  to 
an  impalpable  powder. 

It  has  evidently  been  formed,  by  the  growth  and  decay  of  plants, 
where  it  is  found.  Sec.  5  represents  the  thickness  and  super-posi- 
tion of  these  strata  in  the  bottom  prairie,  below  St.  Joseph ;  and 
Sec.  6,  the  same  Formation,  on  the  Mississippi,  near  Marion  City. 

These  sections  show  a  greater  proportion  of  clay  in  this  Forma- 
tion on  the  Missouri  than  on  the  Mississippi.  This  greater  abun- 
dance is  doubtless  derived  from  the  denuded  Cretaceous  clays,  high 
up  the  former  river. 

I  have  proposed  the  term  "  Bottom  Prairie"  for  this  Formation, 
as  these  beautiful  Savannas  are  usually  designated  by  that  title. 

Hange  and  Thickness.  —  The  Bottom  Prairie  is,  so  far  as  my 
observations  have  extended,  limited  to  the  valleys  of  our  two  great 
rivers,  and  is  about  half  as  extensive  as  the  Alluvial  Bottom  on  the 
same  streams. 

This  estimate  will  give  us  about  1,000,000  acres  of  these  vastly 
rich  Savannas,  all  prepared  by  Nature  for  the  plow.  Their  agri- 
cultural capacities  are  scarcely  inferior  to  any  in  the  world,  as  is 
abundantly  demonstrated  by  the  mineral  contents  of  the  strata  and 
the  products  of  the  numerous  flourishing  farms  located  upon  it.  I 
have  observed  not  more  than  thirty-five  feet  of  this  formation. 

Organic  Remains  of  this  Formation  are  very  numerous  and 
well  preserved.  All  the  moUusks  of  Catalogue  I.,  found  in  the 
Bluff,  excepting  Melicina  occulta,  and  perhaps  one  or  two  others, 
have  been  detected  in  it.     Numerous  species  of  trees,  shrubs  and 


*  This  substance  differs  from  peat  ia  having  no  vegetable  fibers,  or  partially 
decomposed  plants.  It  is  identical  with  the  "  Vegetable  Mould,  or  Humus,"  of  Liebig's 
Agricultural  Chemistry,  and  Colman's  European  Agriculture ;  the  "  Vegetable 
Mould"  of  Johnston's  Lectures  on  Agriculture,  and  the  "Humus"  of  Kogers'  Scien- 
tific Agriculture. 
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vines  hare  been   collected  from  it,  but  they  have  not  yet  been 
examined. 

The  scenery  of  the  Alluvial  Bottoms  and  the  Bottom  Prairie  is' 
■well  represented  in  Sec.  2,  and  Plate  XII.  The  timber  shows  the 
former,  and  the  Prairie  the  latter. 

F.  c— BLUEF,  OK  liOBSS. 

The  Geological  position  of  this  Formation  in  the  series  of  Mis- 
souri rocks  is  easily  determined.  That  it  is  newer  than  the  Drift,  is 
satisfactorily  proved  by  the  fact,  that  it  rests  upon  the  latter  Form- 
ation, when  both  are  present  and  undisturbed. 

This  is  obvious  wherever  both  of  these  deposits  are  exposed  in 
the  bluffs  of  the  Missouri. 

Section  7,  taken  at  St.  Joseph,  shows  their  relative  position; 
figure  4,  also,  shows  the  Drift  underlying  the  Bluff,  and  at  the  same 
time,  the  Bottom  Prairie  resting  upon  it.  Sections  11,  14  and  15, 
show  this  Formation  occupying  the  same  intermediate  position. 
It  caps  nearly  all  the  bluffs  of  the  Missouri  and  Mississippi  within  our 
State,  forming  the  very  highest  deposits  skirting  their  valleys.  Thus, 
while  the  Bottom  Prairie  occupies  a  higher  geological  horizon,  the 
Bluff  is  usually  several  hundred  feet  above  it  in  the  topographical. 

This  Formation,  when  well  developed,  usually  presents  a  fine, 
pulvBrulent,  obsoletely  stratified  mass  of  light  grayish  buff,  silicioua 
and  slightly  indurated  marl.  Its  color  is  usually  variegated  with 
deeper  brown  stains  of  oxide  of  iron.  Section  7,  taken  at  the 
Bluff  above  St.  Joseph,  exhibits  an  exposure  of  it  140  feet  thick, 
presenting  its  usual  characteristic  features. 

When  but  sparingly  developed,  it  generally  becomes  more  argil- 
laceous and  assumes  a  deeper  brown  or  red  color ;  as  on  the  railroad 
south  of  Palmyra,  where  it  is  a  dark  brick  red,  tinged  with  purple. 
In  some  places  the  ferruginous  and  calcareous  matter  increases,  and 
we  find  concretions  of  marl  and  iron-stone,  either  disseminated  through 
the  mass  or  arranged  in  horizontal  belts,  as  in  Section  7.  At 
other  places  it  has  more  arenaceous  matter,  and  is  much  more  de- 
cidedly stratified,  as  at  a  point  one  mile  above  Wellington,  and  in 
the  bluff  at  St.  Joseph. 

These  are  the  only  places  seen  where  the  stratification  assumed  the 
irregular  appearance  so  often  presented  by  sand-bars.  It  is  barely 
possible  that  this  stratified  sand  is  a  portion  of  Altered  Drift;  but 
the  beds  between  it  and  the  Drift,  having  the  usual  appearance  of 
the  bluff,  militates  against  such  a  supposition. 
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The  Bluff  Formation  is  often  penetrated  by  numerous  tubes  or 
cylinders,  about  the  size  or  thickness  of  pipe  stems,  some  larger  and; 
Qthers  smaller.  They  are  composed  of  clay,  carbonate  of  lime  and 
oxide  of  iron,  being  argillo-calicareoup  oxide  of  iron,  or  calcaiieoua 
clay-ironstone.  But  it  is  not  so  easy  to  say  how  they  were  formed* 
Several  facts  may  aid  us  in  determining  this  matter.  These  tubes 
penetrate  the  formation  in  all  directions,  and  are  most  abundanrt  near 
the  surface;  though  some  extend  to  the  depth  of'  twenty  feet.  The 
space  for  some  half-inch  around  each  tube,  more  or  less,  accord- 
ing to  its  size,  is  of  a  much  lighter  color ;  as  if  the  coloring  mat- 
ter (oxide  of  iron)  had.  been  extracted. 

The  same  appearances  were  observed  around  the  green  and  dry 
roots  of  the  white  oak  [Quercus  alba),  which  had  penetrated  the 
same  formation.  Qualitative  analyses  proved  these  same  roots 
to  contain  a  large  portion  of  oxide  of  iron.  And  besides,  oak- 
wood  always  contains  a  large  portion  of  that  metal  and  manganese. 
An  analysis  of  its  ashes  by  Saussure,  gave  2.25  per  cent,  of  the 
oxides  of  those  metals;  while  the  analysis  of  "oak-wood  mould," 
or  the  decayed  wood,  by  the  same  chemist,  gave  14  per  cent,  of  the 
same  oxides. 

It  is  thus  made  manifest  that  oak-wood  contains  iron,  which 
must  have  been  absorbed  through  the  roots  from  the  earth.  This 
fact  readily  explains  the  loss  of  the  iron  from  the  marl  around  the 
roots,  and  around  the  tubes,  provided  they  were  once  oak-roots, 
But  the  question  naturally  arises,  how  these  roots  became  tubular- 
But  they  were  seen  in  the  various  stages  of  decay,  and  the  woody 
fibers  of  some  had  disappeared  and  left  the  bark,  in  the  form  of  a 
tube,  still  retaining  its  organic  structure,  though  strongly  impregnated, 
with  the  oxide  of  iron  and  aluminuni  and  carbonate  of  lime. 

It  may,  also,  be  objected  that  oak-roots  do  not  penetrate  to  the 
depth  of  twenty  feet,  where  these  tubes  appear  numerous ;  as  repre- 
sented in  Section  8,  taken  in  the  city  of  Lexington,  where  a 
street  or  passage  had  been  cut  through  this  deposit,  and  in  Eig.  5, 
■vyhich  gives  a  good  view  of  these  tubes  and  holes  in  this  Bluff,  and 
at  many  other  points  in  the  State. 

But  it  must  be  remembered  that  this  Bluff  Formation  is  very 
light  a^nd  mellow ;  that  it  is  filled  with  the  food  suited  to  nourish  the 
iron  vigor  of  the  sturdy  oak,  and  that  this  tree  sends  its  roots  deeper 
ijito  the  sustaining  soil  than  any  other  of  our  forestSi.  This  fact 
enables  it  to  stand  before  the  blasts,  which  hurl  other  trees  from. 
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tlieir  foundations,  and  makes  it,  everywhere,  an  emblem  of  strength. 
It  is,  also,  sustained  by  the  concurrent  testimonyof  past,  ages. 

rig.  5. 


BLOCK  OV  BLTTPJ,  ONE  EOOT  SQUARE,  FEOM  NUMBER  4,  OF  SECTION  8, 
Sliowing  the  perforations  or  tul3e&,  so  numerous  in  this  formation, 

Virgil  incorporates  the  idea  in  Georgica,  Lib.  II.,  li.  291,  m 
these  beautiful  lines :  — 

"  Aesculus  in  primis ;  quae  quantum  vertice  ad  auras, 
Aetheras,  tantum  radice  in  Tartara  ten^it." 

Dryden  thus  translates :  — 

"High  as  1^3  topmost  boughs  to  hea,Ten  ascend, 
So  low  his  roots  to  hell's  dominion  tend." 

And,  besides,  green  roots,  both  of  the  white  oak  (Querens  alba) 
and  the  poke-weed  {Phytolaeca  de.candra),  were  found  seventeen  feet 
below  the  surface,  in  the  perpendicular  cut  at  section  8. 

These  facts  have  led  to  the  conclusion,  that  these  tubes  of  cal- 
careous clay-ironstone  are  the  decayed  roots  of  oaks  and  other  plants. 
Small  holes,  also,  without  any  tubes  of  different  material,  penetrate 
this  formation  in.  great  numbers,  and  are  probably  caused  by  similar 
agencies. 

These  phenomena  have  been  thus  minutely  investigated,  not 
merely  as  interesting  scientific  facts,  but,  also,  as  one  of  the  most 
useful  agricultural  features  of  this  preeminently  valuable  formation ; 
for  upon  it,  and  sustained  by  its  absolutely  inexhaustible  fertiliz- 
ing resources,  rest  the  very  best  farms  of  the  Mississippi  and  Mis- 
sour^  valleys.  These  tubes  and  holes,  also,  constitute  the  most  tho- 
rough si/stem  of  drainage  imaginable. 
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The  marlites  of  the  Bluff  at  St.  Joseph,  Section  7,  yield,  by 
the  analysis  of  Dr.  .Litton,  from  100  parts  — 

Insoluble  in  hydrochloric  aeid,          ,..;..  35.08 

Oxides  of  alumina  and  iron, 5.22 

Carbonate  of  lime, 58.33 

Carbonate  of  magnesia, 0.77 

99.40 

A  specimen  of  this  deposit,  possessing  its  usual  characters,  col- 
lected at  Hannibal,  Section  7  of  the  schedule,  gave,  by  two  analyses 
of  Dr.  Litton,  the  following  results :  — 

In  one  hundred  parts,  dried  at  212°  F.,  there  were  of  — 


Silica 

Alumina  and  peroxide  of  iron, 

Lime, 

Magnesia,  ....... 

Carbonic  acid,  not  determined,  2.83 

Water, 2.01  2.43 


1 

76.98 

11.54 

3.87 

1.68 


2 

77.02 

12.10 

3.25 

1.63 


96.17  99.26 

Brick,  made  from  this  formation,  at  the  above  locality,  gave  — 


Silica,  .... 

Alumina  and  peroxide  of  iron, 
Lime,  .... 


Desia, 
Carbonic  acid, 


79.52 

12.80 

3.45 

1.95 

1.11 


A  specimen  from  the  Big  Mound,  St.  Louis,  gave — 

Silica 76.19 

Alumina  and  peroxide  of  iron 16.88 

Lime, 2.50 

Magnesia,            0.73 

Carbonic  acid  and  water 2.68 


98.98 


According  to  Bischoff's  Chemical  Geology,  the  Loess  of  the 
Rhine,  supposed  by  some  to  be  identical  with  our  Bluff,  gives  the 
following  results  from  five  analyses ;  — 
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NuuBEB  OF  Analysis. 


1st. 


2(1. 


3d. 


4th. 


6th. 


Silicic  acid, 

Alumina, 

Peroxide  of  iron,  

Lime, 

Magnesia, 

Potash 

Soda 

Carbonate  of  lime , 

Carbonate  of  magnesia, 
Loss  by  ignition 


58.97 
9.97 
4.25 
0.02 
0.04 
0.11 
0.84 

20.16 
4.21 
1.37 


79.53 
13.45' 
4.81 
0.02' 
0.06 
1.05' 
1.14 


78.61 
15.26 


0.91 
8.31 


62.43 
7.51 
5.14 


0.21 
1.75 

11.63 
3.02 
2.31 


81.04 
9.75 
6.67 


0.27 

2.27 


The  first  specimen  was  obtained  on  the  road  from  Oberdollendorff 
to  Heisterbach,  and  the  fourth  on  tljp  road  from  Bonn  to  Ippendorf. 
The  Loess  of  Pitten,  in  Lower  Austria,  contains  30.68  per  cent, 
carbonate  of  lime,  and  12.33  carbonate  of  magnesia,  according  to 
Hauer. 

According  to  Krocker's  analyses  of  the  Loess,  from  seven  places 
on  the  left  bank  of  the  Rhine,  between  Magnesia  and  Worms,  the 
quantity  of  carbonate  of  lime  varies  from  12.03  to  36.00  per  cent., 
and  carbonate  of  magnesia  from  a  trace  to  3.02  per  cent.f 

These  analyses  show  a  striking  coincidence  in  the  composition  of 
these  widely-separated  Formations.  * 

Range,  and  Thickness.  —  So  far  as  my  own  observations  extend, 
this  formation  caps  all  the  bluffs  of  the  Missouri,  from  Council  Bluffs 
to  its  mouth,  and  those  of  the  Mississippi,  from  the  mouth  of  the 
Des  Moines  to  that  of  the  Ohio,  and  forms  the  upper  stratum  be- 
neath the  soil  of  all  the  high-lands,  both  timber  and  prairie,  of  all 
the  counties  North  of  the  Osage  and  Missouri,  and  also  St.  Louis, 
and  the  other  Mississippi  counties  on  the  south. 

According  to  Mr.  Meek,  its  western  or  north-western  limit  is 
probably  a  few  miles  below  Fort  Pierre;  Lyell  traces  a  similar 
formation  up  the  Ohio  and  further  down  the  Mississippi ;  Dr.  Owen 
mentions  its  existence  on  the  Wabash  River ;  and  Dr.  G.  Gr.  Shu- 
mard  saw  a  similar  deposit  on  Red  River.J 

The  identity  of  the  deposits  at  Council  Bluffs,  at  St.  Joseph,  at 


*  This  analysis  was  made  after  ignition  and  the  extraction  of  the  carbonates. 
■j-  For  these  interesting  chemical  facts,  I  am  indebted  t6  Dr.  Litton. 
\  Capt.  Maroy's  Report  on  Bed  Riyer  of  Louisiana,  p.  182. 
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Lexington,  at  Boonville,  and  at  St.  Loulsjis  placed  beyond  all  doubt, 
by  the  following  facts :  — 

1st.  They  occupy  the  same  Geological  position. 

2d.  They  ha;ve  the  same  topographical  position  on  the  tops  of 
the  bluffs. 

3d.  They  present  the  same  Lithological  and  Chemical  characters. 

4th.  Nearly  aU  the  fossils  (see  Catalogue  I.)  are  found  at  all 
those  places; 

5th.  These  localities  are  connected  by  an  unbroken  continuity  of 
the  same  deposit. 

Its  greatest  development  in  this  State  is  in  the  counties  on  the 
Missouri,  from  the  Iowa  line  to  Boonville;  but  thence  to  St.  Louis 
it  is  not  so  thick.  In  some  places  it  is  two  hundred  feet  thick.  At 
St.  Joseph,  it  is  one  hundred  and  forty ;  at  Boonville,  one  hundred ; 
and  at  St.  Louis,  in  St.  George's  quarry,  and  the  Big  Mound,  it  is 
about  fifty  feet;  while  its  greatest  thickness  observed  in  Marion 
county  was  only  thirty. 

Organic  Remains.  —  The  fossils  of  the  Bluff  Formation  are  very 
numerous  and  interesting.  Those  I  have  had  time  to  identify  are 
mentioned  in  Catalogue  I.  of  Appendix  B.  I  have  collected  from 
it,  of  the  Mammalia,  two  teeth  of  the  JSlephas  primigenius,  the  jaw- 
bone of  the  Castor  fiber  Americana,  the  molar  of  a  Ruminant,  and 
the  Incisor  of  a  Rodent ;  of  the  Mollusca,  seventeen  species  of  the 
genus  Helix,  eight  Limnea,  eight  Physa,  three  Pupa,  four  Pla- 
norbis,  six  Succinea,  and  one  each  of  the  genera  Valvata,  Amnioola, 
Helicina  and  Cyclas,  besides  some  others  not  determined.  These 
lacustrine,  fiuviatile,  amphibious  and  land  species,  indicate  a  deposit 
formed  in  a  fresh-water  lake,  surrounded  by  land  and  fed  by  rivers. 
These  facts  carry  back  the  mind  to  a  time  when  a  large  portion  of 
this  great  valley  was  covered  by  a  vast  lake,  into  which,  from  the 
surrounding  land,  flowed  various  rivers  and  smaller  streams.  We 
see  the  waters  peopled  with  numerous  Mollusks ;  the  industrious 
beaver  building  his  habitation,  the  nimble  squirrel,  the  fleet  d€er,  the 
sedate  elephant  and  huge  mastodon,  lords  of  the  soil.  There  must 
have  been  land  to  sustain  the  elephant  and  mastodon  and  Helices ; 
fresh  water  and  land  for  the  beaver ;  and  fresh  water  for  the  Cyclas 
and  Limneas. 

I  have  proposed  the  title  Bluff  Formation  for  this  deposit,  as  it 
forms  a  large  portion  of,  and  gives  the  peculiar  characters  to,  the 
bluffs  so  conspicuous  and  unique  in  the  scenery  about  Council  Bluffs 
and  other  portions  of  the  Missouri  valley,  and  as  it  forms  the  tops 
of  the  bluffs  wherever  it  is  developed.  ^ 
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Plate  I.  is  a  view  of  these  bluffs  below  the  mouth  of  the  Platte, 
as  they  appear  from  the  Iowa  side  ;  and  Plate  II.  gives  the  appear- 
ance of  the  bluffs  of  the  same  formation,  just  above  St.  Joseph. 

Loess,  the  name  of  a  similar  formation  on  the  Khine,  has  been 
given  to  this  by  some  geologists.  But  this  would  imply  that  these 
two  formations  are  identical,  when  they  may  or  may  not  be,  so  far 
as  any  proof  has  been  given.  It  is  true  they  are  both  fresh^water 
deposits,  both  have  recent  shells  of  the  same  genera,  and  in  litholo- 
gical  and  chemical  characters,  they  are  somewhat  similar.  But  there 
are  other  deposits,  whose  Eauna,  and  lithological  and  chemical  pro- 
perties, are  quite  as  similar  to  the  Bluff,  and  some  of  them  more  so, 
and  yet  they  are  more  recent. 

There  is  just  as  much  evidence  of  the  identity  of  the  Loess  and 
the  Bottom  Prairie,  as  there  is  of  the  Loess  and  the  Bluff ;  and  still 
we  know  the  Bluff  was  formed  long  before  the  !^ottom  Prairie,  and 
under  a  very  different  condition  of  this  part  of  the  continent.  It 
may,  also,  be  stated,  that  there  is  just  as  much  evidence  of  the  identity 
of  the  Bluff  and  the  Bottom  Prairie,  as  of  the  Bluff  and  Loess, 
and  yet  the  Bluff  and  Bottom  Prairie  are  not  identical.  The 
fossils  of  all  three  Formations  only  prove  they  belong  to  the  Quater- 
nary System,  or  were  formed  since  some  of  the  present  Fauna  came 
ijito  being. 

There  is,  indeed,  but  little  probability  that  two  such  vast  fresh- 
water lakes  existed  at  the  same  time  on  the  two  continents,  with  the 
ocean  rolling  between. 

But  it  would  seem  impossible  to  identify  Formations  so  recent  on 
separate  continents,  whose  recent  Faunas  are  so  widely  different ;  as 
the  deposits  on  these  continents,  though  cotemporaneous,  would  of 
necessity  present  Faunas  very  distinct.  Hence,  if  we  make  fossils 
our  only  guide  in  identifying  them,  i,t  will  be  impossible  to  distin- 
guish deposits  formed  since  the  present  genera  of  animals  and  plants 
came  into  existence,  and  we  should  be  compelled  to  oipit  all  distinc- 
tions between  formations  of  the  recent  period,  and  to  make  all  of 
our  recent  deposits  identical  with  each  other,  and  with  all  belonging 
to  the  same  system  in  Europe  and  Asia ;  and  this  would  deprive  us 
of  distinctions  recognized  in  Scientific,  and  almost  indispensable  in 
Economical  Geologjjr.  I  have  been  thus  minute  in  my  examinations 
of  the  Bluff,  the  Bottom  Prairie,  and  the  Alluvial  Formations,  both 
on  account  of  their  vast  importance  to  our  agricultural  interests,  and 
the  comparatively  little  attention  geologists  have  given  to  them. 

The  scenery  presented  by  the  Bluff  Formation  is  at  once  unique 
and  beautiful,  and  gives  character  to  nearly  all  the  best  landscapes 
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on  the  Lower  Missouri.     Plates  I.  and  II.  give  views  characteristic  of 
the  scenery  where  this  Formation  is  well  developed. 

S.  (f — DEIPT. 

This  Formation  lies  directly  beneath  the  Blu£f,  as  seen  at  St. 
Joseph,  Sec.  7 ;  near  Hannibal,  Sec.  15 ;  at  the  mouth  of  the  Des 
Moines,  Sec.  14 ;  above  Weston,  Sec.  11 ;  and  in  many  other  places 
m  Northern  Missouri.  It  rests  upon  the  various  members  of  the 
Palaeozoic  series,  as  they  successively  come  to.  the  surface  Of  that 
system.  At  the  mouth  of  the  Platte,  and  thence  along  the  Missouri 
to  Miami,  it  rests  upon  the  Coal  Measures ;  at  Hannibal,  Sec.  16, 
upon  the  Encrinital  Limestone ;  at  the  Railroad,  two  miles  west  of 
Hannibal,  on  the  Vermicular  Sandstone  and  Shales,  Plate  III. ;  at 
Salt  River,  on  the  Trenton  Limestone ;  and  in  the  south  of  Cooper, 
on  the  Devonian  aiyi  Silurian  Limestones. 

In  this  Formation  there  appears  to  be  three  distinct  deposits :  — 

1st.  What  might  be  called  an  Altered  Drift  frequently  appears 
in  the  banks  of  the  Missouri  river,  as  at  the  mouth  of  the  Kan- 
sas, Sec.  4,  No.  8,  and  in  the  Bottom  Prairie  below  Bruns- 
wick, and  at  Waconda  Prairie,  Sec.  2,  No.  4.  ,  These  strata  of  sand 
and  pebbles  appear  to  be  the  finer  materials  of  the  Drift,  removed 
and  rearranged  by  aqueous  agencies  subsequent  to  the  Drift  period 
and  prior  to  the  formation  of  the  Bluff.  The  pebbles  are  from  all 
the  varieties  of  rocks  found  in  the  true  Drift,  but  are  comparatively 
small. 

2d.  The  Boulder  Formation,  as  it  was  left  distributed  by  those 
powerful  and  widely-extended  agencies,  which  formed  that  deposit 
of  the  Northern  Hemisphere.  It  is  a  heterogeneous  stratum  of  sand, 
gravel  and  boulders,  all  water-worn  fragments  of  the  older  rocks. 
The  larger  part  are  from  the  Igneous  and  Metamorphic  rocks,  in 
place  at  the  North,  and  the  remainder  from  the  Palaeozoic  strata, 
upon  which  they  rest.  The  Metamorphic  and  Igneous  rocks  must 
have  come  from  the  northern  localities  of  those  strata,  the  nearest 
of  which,  according  to  Dr.  Owen's  Report,  is  on  the  St.  Peter's 
river,  about  300  miles  north  of  St.  Joseph.  But  the  Palaeozoic  frag- 
ments are  usually  from  localities  near  where  they  rest,  as  shown  by 
the  fossils  they  contain,  and  are  as  completely  foun,ded*  as  those 
from  the  more  distant  points. 

The  largest  boulders  observed  in  Missouri  are  five  or  six  feet  in 

*  This  subject  was  particularly  investigated,  as  it  has  an  important  bearing  upon 
the  theories  respecting  the  agencies  which  produced  the  Drift. 
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diameter ;  they  are  Granite  and  Metamorphic  Sandstone.  These, 
though  large  for  this  latitude,  sink  into  insignificance  when  compared 
with  those  huge  rounded  masses  so  abundant  in  the  North-Eastern 
States,  and  particularly  along  the  coast  of  Maine.* 

8d.  The  Pipe  Clay\  lies  directly  Below  the  Boulder  deposit, 
wherever  it  has  been  observed ;  and  boulders  are  more  or  less  dis- 
persed through  the  upper  part  of  it,  as  seen  in  the  railroad  cut,  one 
mile  south  of  Palmyra.  This  deposit  is  abundant  in  Marion,  Boone 
and  Cooper  counties,  and  has  been  seen  in  Moniteau,  Howard  and 
Monroe.  Its  thickness  varies  from  one  to  six  feet.  This  clay  may 
possibly  belong  to  an  older  Formation.     It  is  not  fossiliferous. 

Range  and  Thickness.  —  Drift  abounds  in  all  parts  of  the  State 
north  of  the  Missouri,  and  exists  in  small  quantities  as  far  south 
as  the  Osage  and  Meramec.  Its  thickness  is  very  variable,  from  one 
to  forty-five  feet.  Its  development  is  greater,  the  boulders  larger, 
and  those  of  a  foreign  origin  more  numerous,  towards  the  North. 
At  the  mouth  of  the  Platte  its  thickness  is  twenty  feet ;  at  Welling- 
ton, two  feet ;  and  two  miles  West  of  Hannibal,  forty-five  feet ;  see 
Plate  III.,  which  gives  a  view  of  the  Drift  blufis  so  conspicuous  at 
that  place ;  also,  a  small  outlier  of  the  same  deposit  in  the  Alluvial 
Bottom. 

In  places,  the  sand  of  the  Drift  is  sufficiently  sharp  and  pure  for 
the  best  of  mortars  and  cements ;  the  pebbles  make  the  most  ap- 
proved materials  for  ro^ids  and  walks ;  and  the  clay  is  a  superior  ar- 
ticle for  all  the  uses  to  which  such  clays  are  adapted. 

Organic  Memaiy,s.  —  I  have  seen  no  fossils  in  this  deposit, 
save  a  few  logs  in  the  Altered  Drift  of  the  Missouri.  These  are 
still  sound,  and  burn  quite  well  when  dry,  as  we  proved  by  build- 
ing our  camp  fires  with  them  on  several  occasions.  The  species  to 
which  they  belong  are  not  yet  determined. 

There  are  other  deposits,  particularly  in  the  middle  and  south- 
ern parts  of  this  State,  which  are  not  genuine  Drift,  and  yet  they 

*  Granite  boulders  often  occur,  on  the  islands  of  Penobscot  Bay,  thirty-five  and 

forty  feet  in  diameter. 

f  A  specimen  from  Mr.  White's  land,  in  Town.  58,  E.  7  W.,  Sec.  10,  in  Marion 

oounty,  gave,  by  Dr.  Litton's  analysis,  in  100  parts :  — 

Silica 6S.01 

Alumina,  nearly  pure, 28.24 

Lime,  ...,.,,.....        a  trace*. 
Water, :        .  8.62 

99.87 
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bear  a  greater  resemblance  to  that  tban  any  other  Formation,  and 
occupy  precisely  the  same  stratigraphical  position. 

Beneath  the  AUuvinm  of  the  bottoms  we  often  find  deposits  of 
pebbles  similar  to  the  genuine  or  altered  Drift  of  the  Missouri,  but  all 
the  materials  came  from  the  neighboring  rocks,  and  appear  like  the 
beds  of  ancient  streams. 

On  the  high-lands  there  are,  in  the  same  position,  numerous  beds 
of  angular  fragments  of  the  adjacent  rocks,  somewhat  worn,  and  in- 
discriminately commingled  with  sands  and  clays. 

Whether  these  deposits  were  formed  by  the  same  agencies  which 
produced  the  Drift,  or  by  a  part  of  them  only.  Or  by  other  causes, 
has  scarcely  been  determined.  Our  future  examinations  may  throw 
some  light  upon  this  subject.  But  as  we  advance  in  Our  investiga- 
tion of  the  lower  strata,  those  formed  in  the  more  distant  cycles  of 
the  Geological  History  of  our  State,  we  may  expect  to  find  pheno- 
mena still  more  inexplicable,  as  they  were  produced  by  agencies 
which  have,  perhaps,  long  since  ceased  to  exist. 

The  Pebbles  and  Gravel  of  this  Formation  have  a  great  econo- 
mical value  for  roads  and  streets ;  while  the  Clay  is  well  adapted  to 
the  manufacture  of  first  quality  of  brick  and  pottery.  No  better  mate- 
rials exist  for  making  a  beautiful  and  durable  brick  than  a  proper 
mixture  of  this  clay  and  the  fine  sharp  sands  of  this  Formation. 

SYSTEM  m.  — GARBONIFSROUS. 

Both  divisions  of  the  Carboniferous  rocks  are  well  developed  in 
Missouri. 

18T.— COAL  MEASUKES,  OK  UPPER  CARBONIFEROUS. 
2d.  — MOnWTAIN,  OR  CAKBONIFBROUS  LIMESTONE— LOWER  CARBONIPEROirs. 

E.  «— COAL  MBASTJEES. 

So  far  as  the  coal  strata  of  Missouri  have  come  under  my  ob- 
servation, they  appear  to  be  separated  into  three  divisions,  by  two 
very  important  sandstones.  These  divisions  have,  for  convenience, 
been  called  the  Upper,  Middle  and  Lower  Coal  Series.  The  Up- 
per Goal  Series,  so  far  as  it  has  been  observed,  comprises,  where 
best  developed,  the  following  strata:  — 

No.  1.  — 10  feet  of  hard,  bluish  •  gray,  ferrugmous,  sub-crystalline,  silicioua  lime- 
stone in  regular  beds,  interstratified  with  brown  clay.  This  is  the  highest 
rock  of  the  Coal  Measures  seen  on  the  Missouri,  and  is  exposed  in  the 
top  of  the  Bluffs,  back  of  Fort  Leavenworth,  and  furnishes  the  beauti- 
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ful  building  stone  at  that  station.  The  upper  quarries  near  the  grave- 
yard, back  of  Parkville,  are  in  this  rook.  It  is,  also,  exposed  in  the 
bluffs  two  miles  above  Weston,  near  Mr.  EUiford's  residence,  and  at 
Dallas  and  Elizabethtown.  The  most  abundant  fossils  are  PasuUna  cylin- 
drica,  Productiis  costatms,  P.  aequicostatus,  and  Orthis  umbraculum. 

No.  2.  —  3  feet  of  yellow  and  blue  shale,  which  decomposes  on  exposure,  and  forms 
a  plastic  clay.  It  crops  out  under  No.  1,  at  the  localities  given  for  that 
rook.     No  fossils  were  seen  in  it. 

No.  3.  —  3  feet  of  bituminous  shale.  It  underlies  the  last  stratum  at  the  localities 
mentioned.     We  observed  no  organic  remains  in  it. 

No.  4.  —  3  feet  of  coarse,  grayish  white  crystalline  limestone.  It  burns  into  an 
excellent  lime,  and  is  much  used  for  that  purpose  at  Parkville.  Its 
common  fossils  are  Terebratula  subtilita  and  Productus  coatatus. 

No.  5.  — 15  feet  of  bituminous  and  blue  shale,  which  is  usually  covered  by  debris, 
as  at  Weston  and  Leavenworth. 

No.  6.  — 20  feet  of  fine  blue,  buff  and  gray  silicious  cherty,  limestone,  interstratified 
with  a  few  thin  laminae  of  shale.  This  rock  crops  out  at  the  water's 
edge  at  Bellevue  and  the  mouth  of  the  Platte,  and  some  200  feet  above  the 
water  at  Dallas,  King's  Hill,  below  St.  Joseph,  Weston  and  Parkville. 
At  the  last  place,  the  upper  strata  are  very  hard,  silicious,  even-bed- 
ded, and  interstratified  with  brown  clay.  The  more  silicious  strata 
make  a  most  excellent  fire-rock.  It  furnishes  the  famous  building 
stone  of  that  town.  It  usually  forms  a  conspicuous  bench  near  the 
top  of  the  bluff,  in  this  part  of  the  Missouri  valley.  FusuUna  cylin- 
drica,  Spirifer  Meusebachamis,  S.  Uneatus,  S.  plano-convexa,  Productus 
Wabashensis,  P.  costatus,  P.  aequicostatus,  Choneles  granuUfera,  and 
Terebratula  subtilita,  are  the  most  abundant  fossils. 

No.  7. — 12  feet  of  bituminous  and  blue  shale.  It  underlies  the  last  rock  at  the 
above-named  localities,  and,  in  places,  contains  a  thin  stratum  of  coal.* 

No.  8.  —  7  feet  of  red,  yellow  and  gray  friable  sandstone ;  at  the  mouth  of  the 
Big  Nemaha.     No  fossils  were  observed. 

No.  9.  —  4  feet  of  dark  buff  and  ferruginous  gray  argillaceous  limestone,  as  seen 
at  Parkville,  Weston,  Fort  Leavenworth,  King's  Hill,  Fort  Kearney, 
and  at  the  mouth  of  the  Little  Nemaha.  But  few  fossils  were  seen ; 
among  them  were  FusuUna  cylindrica,  Orthis  umbraculum,  Productus  Wa- 
bashensis, P.  costatus,  P.  semireticulatus  and  Terebratula  subtilita. 

No.  10. — 20  feet  of  purple,  green  and  blue  shales.  These  beautiful  strata  are  ex- 
posed in  the  bluffs  of  Nebraska,  opposite  to  Bethlehem ;  at  Fort  Kearney ; 
in  the  bluff  ten  miles  below  that  station,  opposite  Sonora;  at  the  mouth 
of  the  Little  Nemaha;  at  Dallas,  Weston  and  Parkville.  The  purple 
beds  are  an  excellent  fire-proof  paint  for  out-side  work. 

No.  11.  —  5  feet  of  dark  gray,  coarse  calcareous  sandstone. 

No.  12.  — 16  feet  of  blue  calcareous  and  bituminous  shales  in  thick  beds,  with  a 
conchoidal  fracture.  It  sometimes  contains  thin  seams  of  coal  and 
Terebratula  subtilita,  Orthis  umbraculum,  and  Spirifer  Kentuckensis. 


*This  stratum  of  sliale  often  presents  the  appearanceof  a  hard,  impure  cannel-coal;  as  in  thebluSfe 
of  Little  Tarkeo,  four  miles  above  Dallas,  where  it  has  been  opened  for  coal.  It  burns  freely,  and  some 
have  mistaken  it  for  cannel-coal.  It  has  a  very  fine  texture,  is  susceptible  of  a  beautiful  polish,  and, 
when  wrought,  it  very  much  resembles  jet.  It  will  answer  very  well  for  some  ornaments  usually  made 
of  that  mineral. 
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A  specimen  from  the  bluff  below  Weston  gave,  by  analysis,  in 
100  parts  — 

Silica 28.47 

Alumina  and  peroxide  of  iron,     ....■•■  17.96 

Carbonate  of  lime,      ; 46,52 

Carbonate  of  magnesia,      . 2.91 

Water, 3.04 

It  may  make  a  good  hydraulic  cement. 

No.  13.  —  6  feet  of  soft  shaly  sandstone,  of  a  brown  color.  It  crops  out  abov« 
Weston. 

No.  14.  — 18  feet  of  fine-grained,  light  gray,  clierty  limestone,  containing  numerous 
small  cavities  filled  with  oxide  of  iron ;  some  beds  are  very  white  and 
pure.  This  rock  crops  out  at  the  top  of  the  bluflf  above  Wayne  City, 
and  forms  a  prominent  bench  in  the  bluffs  below  Weston,  and  for 
some  two  miles  above.  The  quarries  in  the  bluff  just  below  that  town 
are  in  these  strata.  It  is  the  lowest  rock  exposed  in  King's  Hill,  and 
forms  a  bench  at  Whitehead's  Ferfy,  some  100  feet  above  the  water. 
Fossils  are  very  abundant  in  this  limestone  ;  Fusulina  cylindrica,  Tere- 
hratula  mbtUita  (very  abundant),  Orthis  timhraculum,  Spirifer  Keniuch- 
ensis,  Productus  punctatus,  and  P.  costatus  were  obtained. 


A  specimen  from  Weston  gave,  by  analysis,  in  100  parts - 


Insoluble  in  hydrochloric  acid, 
Alumina  and  peroxide  of  iron. 
Carbonate  of  lime. 
Carbonate  of  magnesia, 


Another  specimen  from  Bondtown  gave,  in  100  parts  — 


2.82 

4.03 

87.86 

4.82 

99.53 


Insoluble  in  nitric  acid. 
Alumina  and  peroxide  of  iron. 
Carbonate  of  lime. 
Carbonate  of  magnesia. 
Water,         .... 


3.24 

1.46 

93.10 

a  trace. 

1.33 


99.13 


The  purest  portions  make  excellent  lime. 
No.  15.  — 17  feet  of  bituminous  and  blue  shale.  This  is  exposed  at  Weston,  below 
the  last  rock  described,  where  it  is  a  bluish  shale ;  but  four  miles  north, 
on  Bear  Creek,  near  Mr.  N.  W.  Asbury's  residence,  it  contains  a  bed 
of  coal  six  inches  thick,  some  bituminous  shale  and  several  thin  strata 
of  marlite. 

3  feet  dark  buff,  ferruginous  limestone.  In  the  bluffs,  at  Weston,  and 
Parkville,  and  Wayne  City. 

20  feet  of  blue  shales,  which  are  exposed  at  Weston  and  Wayne  City. 

10  feet  of  fine  blue  and  coarse  gray  limestone,  which,  on  exposure,  breaks 
into  small  angular  fragments.  .  It  was  observed  at  Parkville  and  Wayne 
City,  where  it  contains  Fusulina  cylindrica,  Productut  costatus,  Terebrotula 
suhtilita  and  Campophyllum  torquium. 


No.  16.- 

No.  17.  - 
No.  18.  - 
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No.  19.  —  24  feet  of  blue  calcareous  shale,  in  thick  beds,  with  a  eonohoidal  fracture. 
It  contains  many  impressions  of  plants,  like  the  leaves  of  the  Iris  —  at 
Wayne  City  and  Liberty  Landing  —  probably  hydraulic. 

No.  20.  —  8  feet  of  argillaceous  shaly  limestone  —  Wayne  City  and  Parkville. 

No.  21.  —  3  feet  of  thin-bedded  ripple-marked  sandstone  — Weston. 

No.  22.  —  4  feet  of  bituminous  and  blue  shales.  This  bed  was  observed  at  the  month 
of  Weeping  Water,  Elizabethtown,  Weston  and  Fort  Leavenworth. 

No.  23.  — 20  feet  of  hard,  fine-grained,  bluish  gray  and  buff,  somewhat  ferruginous 
limestone,  in  regular  strata,  which  are  often  much  curved,  as  in  the 
bluff  at  Kickapoo  village.  This  limestone  forms  the  perpendicular  walls 
that  rise  from  the  water,  both  above  and  below  the  landing  at  Port 
Leavenworth,  and  the  lower  terrace  at  Dallas,  Weston  and  Kansas.  It 
abounds  in  fossils :  FusuUna  cylindrica,  Spirifer  Eentuckensia,  S.  lineatuB,  S. 
hemiplicatus,  S.  Meusebachanus,  Produciua  costaius,  P.  punctaius,  P.  aeqvi- 
costaius,  P.  Nebrdscensis,  Allorisma  terminalia,  A.  reguldris,  Orthis  nmbra- 
Bulum,  Bellerophon  Mulms,  Ohaetetea  millq>oraceus  and  Terebratula  subtilita. 

A  specimen  of  this  limestone  from  Kickapoo  gave,  in  100  parts  — 

Insoluble  in  nitric  acid 6.27 

Alumina  and  peroxide  of  iron 2.57 

Carbonate  of  lime 90.48 

Water,         .        .        ; 0.74 

99.06 
It  is  generally  sufficiently  pure  to  make  a  good  lime;  but  the  iron  is 
sometimes  so  abundant  as  to  give  it  a  dark  color. 

No.  24.  —  5  feet  of  bituminous  shale.  This  rock  is  exposed  at  Fort  Leavenworth, 
beneath  No.  23,  just  below  the  landing ;  at  Weston,  below  the  Steam 
Mill ;  and  at  a  little  higher  level,  at  Kansas  and  at  Liberty  and  Owen's 
Landings. 

No.  25.  —  2  feet  of  hard,  compact  dark  blue  limestone.  It  contains  FusuUna  cylin- 
drica, and  many  Fucoidal  impressions.  It  crops  out  near  the  water  at 
Weston,  Parkville  and  Kansas,  and  at  a  higher  level,  near  Liberty  and 
Owen's  Landings. 

A  Specimen  from  Liberty  Landing  gave,  in  100  parts  -^ 

Insoluble  in  nitric  acid, 3.25 

Alumina  and  peroxide  of  iron, 1.92 

Carbonate  of  lime, 91.94 

Carbonate  of  magnesia 1.05 

Water, '......  1.60 

99.76 
No.  26.  '■ —  3  feet  of  blue  and  purple  shales. 
No.  27.  —  1  foot  of  bituminous  shale. 

These  beds*  of  the  Upper  Coal  Series  are  exposed  in  the  bluffs 

*  These  rocks  have  been,  by  Verneuil  and  other  geologists,  referred  to  the 
Lower  Carboniferous  age,  but  there  can  be  no  question  that  they  belong  to  the  Coal 
Measures,  and  are  above  the  principal  coal-beds  in  this  State. 
F 
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of  the  Missouri  from  Bellevue  to  Lexington.  It  will  be  observed 
that  No.  6  is  but  little  above  the  common  water  level  at  Bellevue 
and  the  mouth  of  the  Platte,  while  at  Weston,  Parkville  and  Kansas, 
it  is  about  250  feet  above  the  surface  of  the  river.  The  fall  of  the 
Missouri  river,  has  been  estimated  at  one.  foot  per  mile.  If  this  be 
correct,  the  rise  of  the  strata  above  the  water  from  Bellevue  to 
Kansas,  is  about  equal  to  the  fall  of  the  stream,  the  distance  being 
260  miles.  There  are,  however,  many  undulations  of  the  strata  be- 
tween the  two  points ;  though  none  are  of  sufficient  magnitude  to 
bring  many  of  the  lower  strata  above  the  water.  There  are  several 
places  between  the  mouths  of  the  Platte  and  the  Kansas,  where 
nearly  all  the  strata  of  the  Upper  Coal  Series  are  exposed ;  as  at 
Parkville,  Fort  Leavenworth,  Weston,  Elizabethtown  and  Dallas. 
Section  11  gives  the  strata  as  developed  at  Weston. 

Thin  strata  of  coal  were  observed  in  the  bituminous  shales  of 
Nos.  7,  15,  24  and  27.  In  No.  7  it  was  noticed  five  miles  below  the 
mouth  of  the  Platte,  at  the  Big  Nemaha  and  on  the  Little  Tarkio, 
four  miles  above  its  mouth.  Four  miles  north  of  Weston  on  Bear 
Creek,  the  coal  was  six  inches  thick  in  No.  15  ;  and  below  that  city, 
a  thin  stratum  was  seen  in  No.  24 ;  but  no  bed  of  sufficient  thickness 
to  pay  for  working,  was  discovered  in  the  bluffs  of  the  Missouri, 
until  we  reached  Sibley.  It  should  not  be  understood,  however,  that 
there  is  no  coal  until  we  reach  Sibley,  but,  that  none  was  observed 
in  the  bluffs.  We  know  there  are  beds  beneath  the  water  level ; 
and  that  those  beds  do  crop  out  in  many  places,  as  the  strata  rise  to 
the  surface,,  on  the  east  and  south,  and  perhaps  in  some  places  on 
the  west  of  the  river.  It  may  also  be  observed  that  several  fossils 
range  through  nearly  all  the  limestones  of  this  series.  The  Fusu- 
lina  eylindriea  was  found  in  Nos.  1,  6,  9,  14,  18,  23  and  25  ;  Tere- 
bratula  suhtilita,  in  Nos.  4,  6,  9, 12, 14  and  18 ;  Productus  costaUig, 
in  Nos.  1,  4,  6,  14,  18  and  23 ;  and  Spirifer  Meusehaehanus,  in 
Nos.  6,  9,  14  and  23 ;  Productus  punctatus,  P.  aequicostatus,  P. 
Wahashensis,  Orthis  umhraculum  and  Chonetes  granulifera  are  also 
found  in  nearly  all  the  limestones. 

The  Middle  Coal  Series,  on  the  Missouri,  is  made  up  of  the  fol- 
lowing strata:  — 

No.  28.  —  5  feet  of  fine  calcareous,  bluish  gray,  ripple-marked  sandstone  in  thin 
strata.  This  rock  crops  out  near  the  medium  water  level  at  Weston, 
Leavenworth  and  Kansas. 

No.  29.  —  30  feet  of  blue  silico-argillaceous  shale  with  some  vegetable  impressions. 
These  beds  are  well  exposed  in  the  base  of  the  bluff  at  Owen's  Landing, 
where  their  curious  structure  proves  a  deposition  in  shoal  water,  or  that 
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'  they  were  alternately  submerged  and  exposed  above  the  -vrateva  in  which 

they  were  formed.  Many  of  its  strata  were  exposed  and  sun-cracked 
while  soft,  and  afterwards  submerged  until  those  cracks  were  filled 
with  the  same  material,  and  other  beds  formed  above  them.  These 
shales,  also,  show  that  they  were  very  rapidly  deposited  in  turbid 
waters  ;  for,  after  the  beds  were  cracked  and  again  submerged,  the  fis- 
sures were  filled  with  sediment  before  the  mass  was  sufficiently  saturated 
with  water  to  expand  and  close  the  cracks.  Thus  we  have  preserved, 
in  the  rook  itself,  the  history  of  its  formation  —  that  away  back  in  the 
middle  ages  of  the  geological  cycles,  this  shale  was  formed  in  turbid 
waters,  so  shoal  that  they  were  frequently  exposed  above  its  surface, 
and  as  often  submerged  and  increased  by  new  strata. 

Uo.  30. 3  feet  of  bituminous  sandy  shale.     This  bed  is  exposed  at  Lexington  and 

three  miles  below  Sibley. 
No.  31.  —  8  feet  of  purple  and  blue  shale,  green  clay  and  Septaria.*     This  stratum 
may  be  seen  at  the  steam  mill  above  Lexington  and  above  Wellington. 

Ho.  32. i  foot  of  bituminous  coal,  containing  large  concretions  of  Septaria  of 

silioious  and  argillaceous  matter,  traversed  by  veins  of  iron  pyrites, 
is  exposed  at  Wellington  and  Lexington,  and  above  the  former  place  it  is 
one  foot  thick. 
No.  33.  —  6  feet  of  blue  clay  and  marlite,  charged  with  fossils :  Fusulina  cylindrica, 
Terebratula  mblilita,  Orthis  umbraculum,  and  Chonetes  granulifera,  are 
most  abundant,  at  Wellington  and  Lexington. 
No.  34.  — 10  feet  of  indurated  brownish  sandstone  in  thick  beds,  with  white  par- 
ticles of  pure  silex  disseminated  through  it.     It  is  a  good  building  stone, 
and  has  been  used  for  grindstones.     Large  angular  blocks  of  this  rook 
are  lying  under  the  bluff  above  the  landing  at  Lexington. 
No.  S5.  —  6  feet  of  purple,  blue  and  green  shales  and  clays. 

No.  36.  —  4  feet  of  buff  and  gray  ferruginous  magnesian  limestone;  the  upper  part 
is  shaly  and  full  of  Fusulina,  Chonetes,  Producti  and  Crinoidea;  but 
the  lower  is  hard,  compact  and  silicious,  and  contains  huge  lenticular 
masses  of  Chaeietes  milleporaceus.  This  limestone  can  be  identified  at 
all  places,  and  is  the  best  guide  in  this  part  of  the  coal  series.  It  forms 
the  lowest  bench  a  little  above  the  water  at  Sibley  and  Poston's  Land- 
ing, is  eighty  or  ninety  feet  above  the  river  at  Lexington,  and  about 
forty  above  the  Lexington  coal-bed.  At  Poston's  Landing  and  Sibley 
huge  lenticular  masses  of  the  characteristic  coral  (Chaetetes)  are  strewn 
along  the  bank  of  the  river.  Seams  in  the  rock  are  often  filled  with 
beautiful  specimens  of  carbonate  of  iron,  and  sometimes  the  coralline 
portions  contain  masses  of  oxide  of  iron. 

Two  analyses  of  tlie  more  compact  beds  of  this  rock,  gave  — 


•  Analyses  of  two  specimens  of  the  Septaria  of  this  stratum,  gave — 

For  the  1st.  For  the  S 

Res.  insoinhle  in  nitric  acid, 8.45  17.24 

Alumina  and  peroxide  of  iron 1.87  6.25 

Carbonate  of  lime 87.70  75.82 

Carljcnate  of  magnesia  and  loss, 2.72  1.69 

100.74  100.00 
F  2 
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1. 

2. 

Eesiduum  insoluble  in  hydroohlorie  aeid,  . 

3.11 

3.04 

Alumina  and  peroxide  of  iron, 

9.01 

9.00 

Carbonate  of  lime 

60.18 

61.18 

Carbonate  of  magnesia, 

26.53 

25.70 

Water, 

0.29 

99.12  98.92 

The  composition  indicates  good  hydraulic  properties.     It  makes  an  ex- 
cellent building  stone,  when  free  from  corals. 
No.  37.  — 10  feet  of  bluish  green  clay. 

No.  38.  —  8  feet  of  bluish  gray  calcareous  sandstone,  sometimes  passing  into  a  cal- 
careous shale ;  as  at  Lexington. 
No.  39.  — 12  feet  of  blue,  green  and  yellow  shales. 

No.  40.  —  3  feet  of  buff  ferruginous  shaly  hydraulic  limestone,  which  gives,  by 
analysis  — 

Bes.  insoluble  in  nitric  acid, 3.55 

Alumina  and  peroxide  of  iron,      .......        4.47 

Carbonate  of  lime, 82.85 

Carbonate  of  magnesia, 8.90 

99.77 
No.  41.  — 4  feet  of  hard,  gray  semi-crystalline  limestone.  This  rock  is  a  very  pure 
limestone,  giving  98.56  per  cent,  of  carbonate  of  lime,  will  burn  to  an 
excellent  quicklime,  and  is  much  used  for  building  at  Lexington.  It 
contains  Chaeteies  ■millepoTdceus  and  FusuUna  cylindrica. 
No.  42.  -^  7  feet  blue  and  black  shales  and  dark  brown  limestone,  irregularly  inter- 
stratified.  It  is  exposed  in  the  bluffs  at  Lexington,  about  twelve  feet 
above  the  principal  coal-bed  at  that  place. 

The  limestone  gives,  by  analysis,  in  100  parts  — 

Insoluble  in  hydrochloric  acid, 7.26 

Alumina  and  peroxide  of  iron, 1.77 

Carbonate  of  lime, 90.12 


99.15 
Its  fossils  are  Orthis  iimbraculum,  Chonetes  variolata,  C.  mesoloba,  Tere- 
iratula  subtilita,  and  Productus  costatus. 
No.  43.  —  4  feet  of  bituminous  shale. 

No.  44.  —  5  feet  of  hard  blue  and  gray  compact  limestone,  in  irregular  beds,  which 
are  intersected  by  numerous  fissures  and  veins  of  light  and  dark  brown 
calcareous  spar,  and  carbonate  of  iron.  Terebratula  subtilita,  Spirifer 
lineatus,  FusuUna  cylindrica,  and  many  other  shells  are  found  in  it. 

It  gave  by  analysis,  in  100  parts  — 

Silica 16.31  . 

Alumina  and  peroxide  of  iron, 4.01 

Carbonate  of  lime 69.77 

Carbonate  of  magnesia, 8.94 


99.03 
No.  45. — 2  feet  of  bituminous  shale,  filled  with  light  gray  globular  concretions  of 
argillo-calcareous  and  silicious  matter.    This  stratum  leadily  breaks 
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into  very  regular  bloeks,  which  are  extensively  used  by  the  miners  for 
supporting  the  cap-rook  in  the  coal-mines. 

No.  46.  — 2  feet  of  bituminous  coal  of  excellent  quality.  This  is  the  bed  worked  at 
Wellington,  Lexington,  near  Dover  Landing,  and  at  various  points  be- 
tween those  localities.     Its  thickness  is  somewhat  variable. 

No.  47.  — 2  feet  of  bituminous  shale,  and  blue  and  yellow  clay.  This  may  be  seen 
at  all  places  under  the  coal-bed,  No.  46. 

No.  48.  —  6  feet  of  hard,  compact,  bluish  gray  limestone,  with  cavities,  containing 
silioo-argillaceous  matter,  stained  with  iron.  It  often  passes  into  a 
marlite,  and  contains  Fusulina  cylmdrica. 


One  hundred  parts  dried  at  100°  C,  gave  — 


Silica,  .... 

Alumina  and  peroxide  of  iron, 
Carbonate  of  lime,       . 
Carbonate  of  magnesia, 
Water,         .... 


4.02 
8.02 
87.78 
1.87 
2.99 


99.68 

No.  49.  —  8  feet  of  blue  and  yellowish  argillaceous  shaly  sandstone. 

No.  50.  — 16  feet  of  purple  and  blue  shales,  interstratified.  These  beds  are  in  the 
bluff,  both  above  and  below  the  Levee  at  Lexington.  Some  portions  of 
the  purple  beds  would  make  a  good  paint  for  outside  work. 

No.  51.  —  ii  feet  of  bituminous  shale. 

No.  52.  — J  foot  of  coal. 

No.  53.  —  u  feet  of  blue  and  yellowish  shales,  interstratified. 

No.  54.' — 4  feet  of  hard,  blue,  compact  limestone.  The  upper  and  lower  parts  are 
argillaceous.  It  probably  forms  the  low  bench,  three  milef?  below  Lex- 
ington, and  contains  Allorisma  terminalis,  A.  regularis,  Productus  costaius, 
Spirifer  Meusebachanus  and  Bellerophon  hiulcus. 

No.  55.  — 1  foot  of  clay. 

No.  56.  —  6  feet  of  buff-gray  and  ferruginous  limestone  and  clay  interstratified. 

No.  57.  — 12  feet  of  bluish  gray  shale,  with  ferruginous  sandy  laminse  intercalated. 

No.  58.  — f  of  a  foot  of  coal. 

No.  59.  —  4  feet  of  shale  and  ferruginous,  sandy  laminse,  interstratified. 

Besides  the  three  permanent  beds  of  coal  in  this  series,  thin  beds 
of  that  mineral  are  frequently  found  in  the  various  strata  of  bitu- 
minous shale.  Fossils  are  not  so  abundant  as  in  the  Upper  Goal 
Series. 

The  FusuUna  cylindriea  was  found  in  five  of  the  limestones  and 
shales  of  this  series ;  Chaetetes  milleporaceus,  in  three ;  while  Tere- 
hratula  subtilita,  Productus  costatus,  Chonetes  granuUfera,  and 
several  other  shells,  have  a  range  quite  as  extensive. 

The  rocks  of  this  series  are  exposed  in  the  bluffs  of  the  Missouri, 
from  the  mouth  of  the  Kansas  to  Glasgow.  The  best  section  of  them 
was  obtained  at  Lexington,  as  shown  in  Section  12. 

These  strata  extend  southward  from  Lexington  into   Henry 
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county,  and  nortk  to  the  valleys  of  Grand,  Nodaway  and  Chariton 
Rivers. 

The  Lower  Coal  Series  is  made  up  of — 

No.  60.  —  75  feet  of  soft,  brown,  heavy-bedded,  irregularly  stratified  micaceous 
sandstone,  often  passing,  towards  the  base,  into  a  more  compact,  gray 
Tariety.  It  contains  many  ferruginous  concretions  in  the  middle  and 
upper  portions  ;  while  the  lower  strata  abound  in  vegetable  remains. 
Several  species  of  Calamites,  Sigillaria  and  Lerpidodmdron,  together  with 
many  water-worn  fragments  of  wood,  were  observed.  This  sandstone 
occurs  in  Marion,  Boone,  Howard,  Cooper,  Lafayette,  Henry,  Bates  and 
St.  Louis  counties.  It  appears  in  the  bluffs  of  the  Missouri  at  Dover 
Landing,  at  Glasgow,  and  below  the  mouth  of  the  La  Mine.  'When  ex- 
posed to  atmospheric  agencies,  it  readily  decomposes  and  forms  a  bed  of 
loose  sterile  sand. 

No.  61.  —  3  feet  of  sandy  shale.     This  bed  is  not  persistent. 

No.  62.  —  1  foot  of  coal,  which  often  abounds  in  silioo-argillaceous  concretions, 
filled  with  Leda  arata,  Gonialites  planorhiformis,  and  other  new  species. 
These  concretions  are  abundant  above  Dover  Landing,  and  in.  the  coal 
mines,  south  of  Boonville. 

No.  63.  —  4  feet  of  bituminous  and  sandy  shale,  which  often  runs  out. 

No.  64.  —  6  feet  of  coal.  This  bed  is  variable  in  thickness  and  quality.  At  the 
mouth  of  the  La  Mine  it  is  six  feet  thick,  but  contains  some  sulphuret 
of  iron  ;  on  the  Hinkston,  it  is  only  three  feet  thick,  but  of  an  excellent 
quality  ;  while  in  St.  Louis  county,  its  thickness  is  much  less.  In  some 
places  it  thins  out  entirely,  and  is  replaced  by  shale,  as  in  the  bluff 
near  Mr.  Haas',  above  Boonville. 

No.  65.  — 1  foot  of  argillaceous  and  sandy  shale. 

No.  66.  —  8  feet  of  fine  compact  hard  blue  and  gray  hydraulic  limestone.  It  is  fre- 
quently interstratified  with  clay,  and  variegated  with  blue  and  gray 
spots.  The  beds  are  generally  divided  into  irregular  blocks  by  seams 
filled  with  calcareous  spar.  They  are  often  made  up  of  detached 
masses  lying  in  regular  order  in  the  clay.  The  fossils  are  abundant, 
and  often  most  perfectly  replaced  by  calcareous  spar,  Chaeteies  millepo- 
raeeus,  Chonetes  mesoloha,  Froductus  aplendenSj  Spirifer  lineatusy  S.  Meuse- 
bachanus,  Fusulina  cylindrica,  Terehratula  subtilita,  and  several  unde- 
Bcribed  species  were  observed.  The  first  four  of  these  fossils  have  been 
found  associated  in  no  other  rock  of  a  similar  character,  and  this  lime- 
stone may,  consequently,  be  easily  identified  and  ma,de  a  sure  guide  in 
exploring  this  part  of  the  Coal  Measures. 

Dr.  Litton  has  analyzed  specimens  of  this  rock  from  two  locali- 
ties, the  first  from  Cooper  and  the  second  from  Boone  county,  with 
the  following  results  :  — 

1.  2. 

Res.,  insoluble  in  hydrochloric  acid,         .        .         .  5.04  Si. 40 

Alumina  and  peroxide  of  iron, 2.19  3.42 

Carbonate  of  lime, 89.96  64.45 

Carbonate  of  magnesia, 2.29  

99.48  99.27 


I/^/^ 


■'•:} 


yr>/i>  Aj 


Dr  uylvlr;  S 


BETWEEN  B00NEVILLE«.THE  MOUTH  OF  THE  LAmTne! 


Litkl)/Schaerir&Bio.Sli. 


GEOLOGY    OP    MISSOURI.  87 

It  was  tested  in  Cooper  county,  and  found  to  possess  good  hy- 
draulic qualities.  Other  experiments  are  necessary  before  we  can 
decide  with  absolute  certainty  upon  the  value  of  this  and  several 
other  limestones  for  hydraulic  cements.  We  expect  to  give  all  that 
indicate  such  properties,  a  thorough  trial. 

No.  67.  —  6  feet  of  bituminous  and  blue  shales.  Near  Mr.  Wilson's  coal-bed,  in 
Boone  county,  this  shale  is  so  thoroughly  impregnated  with  sulphate  of 
alumina  that  a  few  dry  days  will  cover  the  surface  with  a  thick  crust  of 
the  white  salt.  It  is  probably  produced  by  the  oxidation  of  sulphuret 
of  iron,  and  the  union  of  the  sulphuric  acid  thus  formed  with'  the  alumina 
of  the  shales. 

No.  68.  —  1 J  feet  of  coal.     This  bed  is  worked  in  Boone,  Cooper  and  Howard  counties. 

No.  69.  —  7  feet  of  dark  shales  and  fire  clay. 

No.  70.  —  J  foot  of  coal.     This  bed  is  not  constant. 

No.  71.  ^  7  feet  of  bituminous  or  blue  shales. 

No.  72.  —  1  foot  of  coal. 

No.  73.  — 4  feet  of  bituminous  shale. 

No.  74.  —  3  feet  of  coal.  This  coal  is  good,  and  is  worked  in  Cooper  and  Boone  counties. 

No.  75.  — 23  feet  of  shales  and  fire  clay.  This  bed  is  widely  extended  through  the 
State  and  gives  every  indication  of  a  good  article  for  fire-brick.  Experi- 
ment alone  can  prove  whether  the  bricks  made  from  it  at  all  localities 
will  be  of  the  first  quality.  Those  made  from  it  in  St.  Louis  county, 
have  a  high  reputation. 

The  beds  of  the  Lower  Coal  Series  are  well  developed  in  Cooper 
county,  between  the  mouth  of  the  La  Mine  and  Boonville,  as  shown 
in  Section  13,  Nos.  1-16,  and  on  the  Hinkston,  in  Boone,  as  shown 
in  Fig.  1. 

They  are  also  met  with  in  Marion,  Monroe,  Pike,  Clark, 
Lewis,  Shelby,  Audrain,  Callaway,  St.  Charles,  St.  Louis,  Howard, 
Saline,  Henry,  St.  Clair,  Bates  and  Jasper ;  and  they  underlie  the 
upper  coal  rocks  in  nearly  all  the  counties  north-west  of  these. 
The  strata  of  this  series  are  very  irregular  in  their  thickness  and 
lithological  characters.  The  coal-beds  can  not  be  identified  or  dis- 
tinguished except  by  their  position  relative  to  the  hydraulic  lime- 
stone. No.  66,  which  is  the  only  sure  guide  in  exploring  this  part  of 
the  Coal  Measures.  The  coal-beds,  Nos.  62  and  64,  appear  to  be 
wanting  in  many  places.  They  are  found,  as  represented  in  Sec.  13, 
Nos.  1—9,  in  Howard's  bluff  at  the  mouth  of  the  La  Mine.  The 
coal  in  St.  Louis  county  comes  from  one  or  more  of  the  lower  beds ; 
as  the  upper  beds,  with  the  exception  of  a  thin  stratum,  seem  to  be 
wanting  there.  At  a  point  near  Sharpsburg,  in  Marion  county,  all 
the  strata  below  No.  60,  are  wanting,  as  that  sandstone  rests  directly 
upon  the  Encrinital  Liniestone. 
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Organic  Remains.  —  Fossils  are  not  so  numerous  in  tMs  Lower 
Series  as  in  the  beds  above ;  they  appear  to  become  more  and  more 
abundant  as  we  ascend  from  the  lowest  to  the  highest.  It  may  be 
observed,  however,  that  the  Fusulina*  cylindrica,  Terelratula  sub- 
tilita,  and  Spirifer  Meusebaehanus,  which  have  been  found  in  all 
parts  of  the  Middle  and  Upper  Series,  continue  down  into  these 
lower  beds. 

So  far  as  our  observations  extend,  in  Missouri,  the  Fusulina  cy- 
lindrica, Spirifer  Meusebaehanus,  S.  planoconvexa,  S.  hemiplicata, 
S.  KentucJcensis,  Productus  splendens,  P.  aequicostatus,  P.  Nebras- 
censis,  P-  costatus,  P-  Wabashensis,  Terebratula  subtilita{?)  CTiot 
netes  mesoloba,  0.  parva,  C.  Smithi,  Myalirm  suhquadrata,  Allorisma 
regularis,  A.  terminalis,  Leda  arata,  Pleurotomaria  sphaerulata, 
Campophyllum  torquium.  and  Ohaetetes  milleporaceus,  are  confined 
to,  and  very  characteristic  of,  the  Coal  Measures.  Many  fossils  are 
common  to  the  Coal  Measures  and  the  Carboniferous  Limestone,  as 
Productus  punctatus,  P.  eora,  P.  muricatus,  P.  semiretieulatus, 
Spirifer  lineatus  and  Orthis  umbraculum. 

The  Organic  Remains  of  the  Coal  Measures,  so  far  as  identified, 
are  in  Catalogue  II.,  of  Appendix  B. 

Range  and  Thickness.  —  From  the  Section  given  above,  it  may 
be  seen  that  — 

The  Upper  Coal  Series  are,         ....        about  300  feet  tiiiok. 
The  Middle  Coal  Series  are,        ....        about  200     "       " 
The  Lower  Coal  Series  are,        ....        about  150     "       " 

Making  the  whole  thickness  on  the  Missouri  river,  650  feet. 

But  Mr.  Hawn  makes  the  total  thickness  of  the  Coal  Measures 
on  the  line  of  the  Hannibal  and  St.  Joseph  Railroad,  739  feet. 
(See  his  Section,  p.  135,  Part  II.) 

It  is  probable  we  shall  find  the  coal  strata  much  thicker  in  some 
parts  of  the  State. 

The  extent  of  the  Coal  Measures  of  the  State,  has  already  been 
indicated  while  mentioning  the  range  of  the  different  series.  Per- 
haps we  may  get  a  more  definite  idea  of  the  area  covered  by  these 


*  Some  have  supposed  the  Fusulina  cylindrica  marks  a  very  definite  horizon  iu 
the  Carboniferous  System  of  this  country  as  well  as  in  that  of  Russia ;  but  the  faot, 
that  we  have  found  it  In  thirteen  strata,  ranging  from  the  very  highest  in  the  Coal 
Measures  down  to  near  the  base  of  the  Lower  Series,  proves  it  useless  for  identifying 
any  particular  bed  or  part  of  the  Upper  Carboniferous  rocks. 


GEOLOGY    OP    MISSOURI.  89 

rocks,  if  a  line  be  drawn  from  the  north-east  corner  of  Marion 
county  to  the  middle  of  the  western  boundary  of  Jasper ;  as  that 
would  run  near  the  line  between  the  upper  Carboniferous  rocks  on 
the  north-west,  and  the  older  strata  on  the  south-east.  It  is  said, 
this  line  is  near  that  boundary ;  for  the  older  rocks  come  to  the  sur- 
face in  many  places  on  the  north-western  side  of  this  line:  as  in  the 
valleys  of  .the  Mississippi  and  Salt  River,  and  of  the  Missouri,  as 
high  up  as  Miami,  in  Saline  county;  while  the  coal  strata  are  known 
to  cover  large  areas  in  St.  Louis,  St.  Charles,  Callaway,  Montgomery, 
Audrain  and  Ralls  counties,  on  the  south-east  of  it.  It  is  safe  to 
estimate  the  area  covered  by  Coal  Measures  in  the  State  equal  to  all 
on  the  north-west  of  the  boundary  indicated  above,  which  will  give 
26,887  square  miles  of  coal-beds.  This  estimate  is  below  the  truth, 
for  there  are  more  square  miles  occupied  by  coal-rock  to  the  south- 
east of  the  line,  than  there  are  to  the  north-west,  where  those  rocks 
are  wanting.  For  we  ourselves,  have  either  seen  coal,  or  have  heard, 
from  good  authority,  of  its  existence,  in  nearly  every  county*  of  the 
area  d  signated. 

There  are,  also,  in  this  State,  many  very  remarkable  and  im- 
portant deposits  of  coal  and  shales,  which  are  referred  to  the  regu- 
lar Coal  Measures  with  some  degree  of  hesitation,  as  we  have  as 
yet  found  no  positive  evidence  of  their  true  geological  position. 
These  formations  are  made  up  of  beds  of  cannel  and  common  bitumi- 
nous coal  (the  same  bed  often  containing  both  varieties),  and  a  few 
unimportant  strata  of  shales.  These  coal  strata  vary  in  thickness 
from  one  to  thirty-six  feet ;  f  while  the  accompanying  shales  are  very 


*The  strata  of  the  Upper  Coal  Series,  exposed  in  the  bluffs  of  the  Missouri, 
between  Bluff  City  and  Wayne  City,  have  generally  been  considered  Lower  Car- 
boniferous ;  but  their  lithological  characters,  their  stratigraphioal  position,  and, 
above  all,  their  organic  remains,  do,  beyond  all  doubt,  prove  them  to  be  members  of 
the  Coal  Measures.  The  strata  under  consideration  are  limestones,  sandstones,  shales, 
clays  and  coals,  which  have  all  the  characteristics  pertaining  to  the  genuine  Coal  Mea- 
sures ;  they  overlie  the  rocks  at  Lexington,  which  all  geologists  have  placed  in  that 
Formation ;  and  all  the  fossils,  known  to  be  characteristic  of  the  Coal  Measures  in 
this  State,  and  indeed  all  the  fossils  found  in  the  well-marked  coal-rocks  of  the  State, 
with  one  or  two  unimportant  exceptions,  are  known  to  exist,  in  still  greater  abun- 
dance, in  these  beds.  Nor  have  we  found  any  of  the  Lower  Carboniferous  fossils 
in  them,  which  have  not  been  observed  in  rocks  admitted  by  all  to  belong  to  the 
Coal  Measures.  If  these  facts  do  not  prove  these  beds,  members  of  the  Coal  Mea- 
sures, it  would  be  difficult  to  say  what  would. 

I  The  famous  bed  in  Callaway,  near  Cote  Sans  Dessein,  is  said  to  be  over  eighty 
feet  thick,  but  we  speak  of  the  beds  which  have  come  under  our  observation. 
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thin.  These  abnormal  deposits  are  found  in  ravines  and  cavities  of 
denudation,  in  the  rocks  of  all  ages,  from  the  Archimedes  Limestone 
down  to  the  Calciferous  Sandrock. 

Staples'  Coal-bed,  in  Cooper,  is  in  a  ravine  in  the  Archimedes 
Limestone ;  Stephens'  Coal-bed,  in  Cooper,  is  in  a  ravine  in  the  En- 
crinital  Limestone ;  Robertson's  Coal-bed,  in  Moniteau,  is  in  a  ravine 
in  the  Encrinital  Limestone ;  Drafton's  Coal-bed,  in  Cooper,  is  in  a 
ravine  in  the  Chemung  Group ;  Farley's  Coal-bed,  in  Cooper,  is  in  a 
cavity  in  the  Saccharoidal  Sandstone.  Some  others  have  been  seen 
in  lower  beds  of  this  formation.  For  a  more  detailed  notice  of  these 
beds,  see  the  reports  of  Cooper  and  Moniteau. 

All  the  cannel-coal  observed  in  the  State,  belongs  to  these  irre- 
gular deposits.  They,  also,  contain  bituminous  coal  of  the  very 
best  quality,  and  varieties  of  various  shades  between  the  two.  When 
one  variety  rests  upon  the  other,  the  transition  is  usually  very  abrupt, 
a  mere  line  separating  them ;  but  the  change  is  sometimes  gradual. 
These  beds  exist  in  Cooper,  Moniteau,  Cole  and  Callaway.  They 
are  usually  limited  in  extent. 

The  surface  of  the  Coal  Measures  have,  in  many  parts  of  the 
State,  been  denuded,  doubtless,  by  the  agencies  which  produced  the 
Drift ;  as  in  may  places  the  Drift  is  mostly  made  up  of  rounded 
fragments  of  the  harder  members  of  the  Coal  Measures. 

The  following  section  from  Boone  county  shows  the  denuded  sur- 
face of  the  coal  strata,  dipping  to  the  south,  and  the  Quaternary 
deposits  resting  nonconformably  upon  them. 


Hg.  6. 


ON  THE  HENKSTON,  ABOVE  THE  MEXICO  KOAD. 

The  Scenery  produced  by  the  Coal  Measures  is  somewhat  pecu- 
liar, as  seen  in  the  lower  parts  of  the  bluffs  of  the  Missouri,  be- 
tween Miami  and  Iowa  line.  The  bluffs  usually  ascend  from  the 
water  in  gentle  declivities,  covered  with  soil  and  debris,  which  is  in- 
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terrupted  by  the  out-crops  of  the  more  durable  limestones,  that  pre- 
sent continuous  low  terraces  with  precipitous  mural  faces,  rising  above 
each  other  like  steps. 

Minerals.  —  But  little  iron  ore,  usually  so  abundant  in  the  Coal 
Measures,  has  been  seen  in  the  State.  Some  clay-ironstone,,  car- 
bonate and  the  oxides  have  been  found,  but  none  of  any  practical 
value.  The  sulphurets  of  lead  and  zinc  have  been  observed  in 
several  of  the  limestones.  These  ores  were,  also,  observed  by  Mr. 
Meek  and  myself  in  the  coal-beds  of  Cooper  and  Moniteau  counties. 
For  further  particulars  respecting  this  singular  fact,  see  reports  on 
Cooper  and  Moniteau. 

MOUNTAIN,  OR  CARBONIFEROUS  LIMESTONE. 

There  are  four  very  important  and  well  characterized  divisions 
of  this  Group  — 

p.  /—FERRUGINOUS  SANBSTONB.  F.  g—SS.  LOUIS  LIMESTONE. 

F.  A— ARCHIMEDES  LIMESTONE.  F.  i  — ENCEINITAL  LIMESTONE- 


F./— FBEEUGINOUS  SANDSTONE, 

Is  quite  variable  in  its  lithological  characters.  In  some  places 
it  is  very  white  and  Saccharoidal ;  in  others,  fine  impure  particles 
are  disseminated  through  the  mass,  and  the  color  becomes  a  dirty 
brown ;  and  in  a  few  localities,  as  near  Fulton,  Callaway  county,  it  is 
a  coarse  conglomerate.  But  generally,  where  well  developed,  it  is  a 
coarse-grained,  heavy-bedded,  friable  sandstone,  colored  with  various 
shades  of  brown,  red  and  purple ;  as  it  appears  in  the  bluffs  near 
Salt-Creek  Sulphur  Springs,  soine  two  miles  west  of  Oseola,  in 
Town.  38,  K.  26,  Sec.  27 ;  or  clouded  with  yellow  and  red,  as  on 
Turkey  Creek,  in  Cedar  county.  (See  Plate  V.)  The  upper  part  is 
more  regularly  stratified  and  finer  grained,  contains  more  argillo- 
calcareous  matter,  and  has  a  lighter  brown,  yellowish  gray  or  cream 
color.  It  is  very  soft  when  quarried,  and  may  then  be  easily  dressed 
for  building  purposes ;  but  exposure  renders  it  much  harder  and 
more  durable.  These  upper  beds  are  very  abundant  in  St.  Clair 
county,  west  of  Oseola,  and  are  exposed  in  Newton,  near  Judge 
Ritchie's,  who  uses  them  very  extensively  in  fencing  his  prairie-farm. 
These  beds,  when  nearly  white,  are  often  called  Cotton  Mock, 
from  their  resemblance  to  that  variety  of  the  magnesian  limestone. 
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The  lower  beds  are  thick,  and  often  present  the  regular  stratifi- 
cation of  sands  deposited  in  running  water. 

iThe  face  of  the  mural  bluff  at  the  Salt-Creek  Sulphur  Springs 
has  been  weather-worn,  until  the  softer  parts  have  been  so  removed 
as  to  present  a  most  beautifully  furrowed  and  honey-combed  appear- 
ance. 

This  sandstone  contains  large  quantities  of  Oxides  of  Iron,  Brown 
and  Red  Hematites,  which  in  many  places  form  extensive  beds  of  ex- 
cellent Ore.  In  Cooper  county,  in  the  N.  E.  quarter  of  Sec.  3,  Town.  ■ 
48,  R.  19,  this  Sandstone,  in  the  bluffs  of  the  Black-Water,  contains  a 
good  bed  of  Ore,  three  feet  thick.*  The  same  bed  again  shows  itself 
in  several  places  in  Sec.  33,  Town.  48,  R.  19,  and  in  various  other 
places  in  the  county.  It  was  also  observed  in  large  masses  on  Grand 
River,  in  Henry  county ;  in  Sec.  28,  Town.  39,  R.  24,  in  St.  Clair 
county  ;  and  in  Bates  and  Hickory ;  in  short,  wherever  this  Forma- 
tion appears,  Iron  is  more  or  less  abundant.  But  this  Ore  will  be 
more  particularly  noticed  in  the  Special  Reports  of  the  counties. 

The  stratigraphical  position  of  this  sandstone  is  between  the 
Lower  Coal  Series  and  the  St.  Louis  Limestone.  Below  the  mouth 
of  the  La  Mine,  in  the  bluff  near  Mr.  Howard's,  the  Lower  Coal 
Series  is  seen  resting  directly  upon  it  and  the  Archimedes  Lime- 
stone underlying  it.  (See  Sec.  13.)  Its  position  is  shown  in  Sec.  14, 
at  the  mouth  of  the  Des  Moines ;  it  also  rests  upon  the  St.  Louis 
Limestone,  near  the  Cheltenham  Sulphur  Spring,  in  St.  Louis 
county. 

Thus  it  will  appear  that  this  sandstone  occupies  the  place  of  the 
Mill-stone  Grit  of  the  English  Geologists  ;  and  in  some  localities,  as 
in  Callaway  county,  its  lithological  characters  resemble  those  of  that 
Formation. 

Thickness  and  Range.  —  Its  thickness  is  as  variable  as  its  litho- 
logical characters,  ranging  from  five  to  two  hundred  feet.  In  the 
northern  counties  it  is  quite  thin  and  purely  silicious,  while  in  the 
central  it  is  thick,  ferruginous  and  argillaceous.  This  formation  has 
a  wide  range  through  the  State,  and,  as  a  matter  of  course,  is  very 
abundant  along  the  line  above  mentioned  as  separating  the  Coal 
Measures  from  the  Carboniferous  Limestone.     It  is  seen  at  intervals 


*  The  following  is  a  section  of  the  bluff  at  that  place  : — 

No.  1. — 12  feet  of  reddish  sandy  Bluff. 

No.  2,—  5   "    of  coarse  reddish  brown  rerruginous  Sandstone. 

No.  3. —  3   "    of  iron  ore — Hematite. 

No.  4. — 10   "    of  Ferruginous  Sandstone. 

No.  6,-95   "    of  Encrinital  Limestone, 


r  y^/'^v//  /^ 


Dr.  by  Mr: 


NEAR  THE  MOUTH  OF  THE  DES  MOINES. 
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from  the  mouth  of  the  Des  Moines,  along  the  bluffs  of  the  Mississippi 
to  La  Grange,  and  thence  through  Marion,  Monroe,  Boone,  Howard, 
Cooper,  Pettis,  Henry,  St.  Clair,  Cedar  and  Jasper,  to  the  Indian 
Territory.  It  again  appears  in  St.  Louis  county,  and  on  the  Mis- 
sissippi below.  (See  Dr.  Shumard's  section.)  The  large  quantity  of 
iron  in  this  Formation,  both  as  a  coloring  material  and  in  thick  beds 
of  valuable  ore,  has  induced  me  to  give  it  the  provisional  name. 
Ferruginous  Sandstone.  It  doubtless  occupies  the  position  of  the 
Mill-Stone  Crrit  of  the  English  Geologists,  the  Conglomerates  of 
Ohio  and  Tennessee,  and  the  "Conglomerates  and  Ferruginous 
Grits"  of  Iowa  (Owen) ;  but  I  have  not  yet  felt  at  liberty  to  give  it 
either  of  those  names,  and  thereby  decide  the  question  of  identity. 
We  need  more  definite  information  respecting  the  exact  position  of 
those  Formations. 

The  Scenery  produced  by  this  Formation,  when  well  developed, 
is  wild  and  grand,  beautiful  and  unique ;  it  produces  the  wild,  rugged, 
mural,  castellated,  and  gaudy-colored  bluffs  on  the  Osage  and  its 
tributaries,,  in  St.  Clair,  Cedar,  Polk  and  Hickory  counties.  Plate 
V.  presents  a  very  characteristic  Triew  of  this  Sandstone  on  the 
Pomme  de  Terre,  in  Polk  county,  where  the  road  from  Bolivar  to 
Buffalo  crosses  that  stream.  This  bluff  is  beautifully  variegated  with 
the  brilliant  yellows,  reds  and  purples,  so  common  in  this  rock. 

As  a  general  rule,  the  Ferruginous  Sandstone  is  too  friable  to 
make  a  good  building  stone.  But  the  upper,  fine-grained,  impure, 
light-colored  beds,  are  very  valuable  where  great  strength  is  not 
required.  It  occurs  in  regular  beds  of  convenient  thickness ;  is 
easily  quarried  and  dressed ;  becomes  harder  and  more  durable  by 
exposure ;  withstands  the  action  of  fire  quite  well ;  is  very  abundant 
in  some  neighborhoods  where  other  rocks  cannot  be  obtained ;  and 
is  much  used  for  foundations,  chimneys,  walls,  and  all  ordinary  pur- 
poses, in  St.  Clair,  Jasper,  Newton  and  other  counties.  It  is  also 
used  for  fencing  prairie.  Judge  Ritchie,  of  Newton,  has  employed  it 
extensively  for  this  purpose ;  and,  according  to  his  experience,  fences 
made  from  it,  are  at  once  durable  and  economical,  and  in  other 
respects  inferior  to  none  in  use. 

In  many  places  this  sandstone  renders  the  soil  too  light  and 
sandy ;  but  where  the  soil  is  naturally  too  clayey,  a  .portion  of  it 
improves  the  quality. 

F.  ff— ST.  LOUIS  LIMESTONE. 

This  important  Formation  is  made  up  of  beds  of  hard,  crystalline, 
gray  and  bluish  gray  cherty  limestone,  interstratified  with  thin  layers 
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of  argillaceous  shale.  Some  of  the  strata  are  impure  silico-magnesian 
limestone,  with  a  dull  earthy  fracture,  as  in  St.  George's  quarry,  St. 
Louis ;  others  are  silico-argillaceous  and  compact,  with  a  conchoidal 
fracture  and  drab  or  yellowish  gray  color,  as  on  the  river  bank 
east  of  the  Arsenal  quarry;  and  others  still  at  the  same  locality, 
are  silicious.  Many  of  the  strata  haye  a  peculiar  jointed  structure, 
resembling  the  sutures  of  the  cranium. 

The  silico-magnesian  strata  present  every  appearance  of  hy- 
draulic properties,  while  the  calcareous  and  silico-calcareous  beds 
make  excellent  building  materials,  and  are  surpassed  by  none  but 
the  primary  slates  for  flags  and  curbstones ;  the  silicious  are  also 
much  used  for  macadamizing.  Many  of  the  pure  calcareous  strata* 
make  lime  of  the  very  best  quality,  as  would  some  of  the  silicions, 
if  burned  with  care ;  otherwise  the  silica  might  cause  it  to  melt  in 
the  kiln.  This  excellent  limestone  is  very  extensively  quarried  and 
used  for  all  ordinary  purposes  in  and  about  St.  Louis.  Some  of  its 
beds  appear  like  a  good  lithographic  stone ;  but  practical  tests  have 
proved  it  defective. f 

Its  stratigraphical  position  is  between  the  Ferruginous  Sand- 
stone and  the  Archimedes  Limestone,  as  seen  near  the  Des  Moines, 
Sec.  14 ;  and  near  the  1st  Tunnel  on  the  Pacific  Railroad,  south- 
west of  Barkwood.     (See  Dr.  Shumard's  section  along  that  road.) 

A  more  detailed  account  of  this  formation  may  be  found  in  Dr. 
Shumard's  Report  on  St.  Louis  county ;  he  has  had  better  oppor- 
tunities of  observing  it. 

Mange  and  Thickness.  —  I  have  seen  but  two  localities  of  this 
Formation  out  of  St.  Louis  county — one  in  Marion,  and  the  other  in 
Clark.  In  both  places  it  was  imperfectly  represented  by  a  few  thin 
beds,  resting  upon  the  Archimedes  Limestone,  having  the  Palaechi- 
nus  multipora,  together  with  a  few  other  fossils.  I  have  the  Litho- 
strotion  Canadense  from  Lewis  county,  but  did  not  see  the  locality. 

The  St.  Louis  Limestone  is  about  250  feet  thick. 

*  Analysis  by  Dr.  Litton,  gave — 

Insoluble  residue,  ......  .  .  0.50 

Carbonate  of  lime,  .........  99.40 

Alumina,       ...........  a  trace. 

99.90 

f  Dr.  Litton's  analysis  of  it  gives — 

Insolnble  residne,  .........  1.12 

jUumina,      ........  .  .  a  trace. 

Carbonate  of  lime,  .........  97.99 

Water,  ...  0.21 

89.32 
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Organic  Remains.  —  The  fossils  are  given  in  Catalogue  III. 
The  most  characteristic  are  Palaechinus  multipora,  Lithostrotion 
Canadense,  Hchinocrinus  Nerei,  Poteriocrinus  longidactylus,  and 
Atrypa  lingulata.  ** 

F.  ft— AUOHIMEDES  LIMESTONE. 

This  member  of  the  Carboniferous  System  is  usually  made  up  of 
hard  gray,  bluish  and  brownish  gray,  and  drab  crystalline  and  com- 
pact limestones,  interstratified  with  blue  shales.  The  beds  of  shale 
are  thicker  at  the  top,  and  decrease  downwards  until  they  are  scarcely 
perceptible  at  the  bottom;  while  the  converse  is  true  of  the  lime- 
stone. See  Sec.  14  of  the  rocks  on  the  Des  Moines  river  and  near 
Keokuk. 

In  some  places  this  formation  is  made  up  of  thin  strata  of 
brownish  drab,  impure  silico-argillaceous  limestone ;  as  they  appear 
at  Miami  and  below  the  mouth  of  the  La  Mine  (see  Sec.  13),  on  the 
Missouri,  and  in  many  places  in  Marion  county. 

The  shales  are  sometimes  much  indurated,  and  do  not  readily 
decompose  on  exposure ;  but  they  usually  disintegrate  and  form  soft 
clays.  They  contain  numerous  corals,  of  which  the  ArcJiimedipora 
Archimedes  is  very  abundant  and  gives  name  to  the  Formation. 
There  are  also  some  ten  or  fifteen  undetermined  species  of  the  genera 
Fenestella,  Zaphrentis,  Chaetetes,  etc.  These  corals  often  constitute 
almost  all  of  the  entire  mass  of  the  argillo-calcareous  beds. 

This  Formation  in  the  South- West  presents  characters  quite  dif- 
ferent from  those  seen  in  other  parts  of  the  State. 

I  obtained  the  following  Section  on  Shoal  Creek,  one  mile  above 
Grand  Falls :  — 

No.  1.  — 105  feet  of  white,  bluish  ■white  and  buff,  compact,  thick-bedded  chert,  in 
regular  layers,  interstratified  with  irregular  beds  of  brown,  impure, 
ferruginous,  porous  varieties  of  the  same  rock,  which  very  much  re- 
sembles the  Wool-Rock  of  the  miners. 

No.  2.  — 15  feet  of  blue  and  gray,  crystalline  and  cherty  heavy-bedded  limestone, 
separated  by  thin  laminse  of  blue  and  brown  shale. 

In  a  bluff,  one  half  mile  below  the  Falls,  the  following  strata 
were  seen :  — 

No.  1.  —  40  feet  slope,  covered  with  soil  and  loose  chert. 

No.  2.  —  45  feet  of  whitish  gray  and  brown,  crystalline  and  thick-bedded  cherty 
limestone,  containing  large  varieties  of  Orthis  umbraculum  and  Pto- 
ductus  punctatus,  P.  semireticulaius,  Sjiirifa'  euspidalua  ?  and  S.  incras- 
satus f 

No.  3.  —  30  feet  slope. 

No.  4.  —  70  feet  chert,  like  No.  1  of  the  last  Section,  and  is  a  part  of  the  same  bed. 
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The  water  at  the  falls  runs  over  beds  of  this  chert ;  which  also 

form  the  bluffs  above  and  below  the  miQ,  on  both  sides  of  the 

^ream.     Lead  has  been  found  in  it,  in  many  places  in  this  region. 

This  chert  resembles  that  of  the  magnesian  limestones  more  than 

what  is  usually  found  in  the  Carboniferous  Series. 

The  well-known  oolite  found  at  Ste.  Genevieve,  called  Ste. 
Genevieve  Marble,  belongs  to  the  Archimedes  Limestone;  it  is 
a  very  superior  building  stone,  at  once  economical,  durable  and 
beautiful. 

Organic  Remains.  —  The  limestone  strata  abound  in  very  large 
varieties  of  Orthis  umhraculum,  and  Productus  punctatus ;  but  the 
most  characteristic  fossils  are  Spirifer  incrassatus,*  S.  spinosus, 
Preductus  elegans,  Pentremites  Jlorealis  and  P.  pyriformis. 

The  other  fossils  are  in  Catalogue  IV. 

Mineral  Contents.  —  There  are  many  nodules  of  chert  and  sili- 
cious  geodes  disseminated  through  these  beds.  These  geodes  are 
filled  with  a  great  variety  of  crystals  of  calcareous  spar,  quartz,  lead, 
zinc  and  copper.     I  have  observed  the  following  varieties :  — 

1st.  Geodes  whose  drusy  cavities  are  set  with  crystals  of  nail- 
head  spar. 

2d.  Geodes  whose  drusy  cavities  are  set  with  crystals  of  dog's- 
tooth  spar. 

3d.  Geodes  set  with  crystals  of  rhombic  spar. 

4th.  Geodes  set  with  crystals  of  calcareous  spar,  bespangled  with 
small  crystals  of  galena. 

5th.  Geodes  set  with  crystals  of  calcareous  spar,  bespangled  with 
small  crystals  of  iron  pyrites. 

6th.  Geodes  set  with  crystals  of  calcareous  spar,  bespangled 
with  small  crystals  of  iron  pyrites. 

Tth,  Geodes  set  with  prismatic  crystals  of  quartz. 

8th.  Geodes  set  with  silicious  crystals,  bespangled  with  crystals 
of  galena. 

9th.  Geodes  whose  di-usy  cavities  of  prismatic  quartz  are  bespan- 
gled with  crystals  of  iron  pyrites. 

10th.  Geodes  lined  with  mammillated  chalcedony. 

11th.  Geodes  lined  with  coatings  of  red  and  milky  agate. 

Several  ores  have  been  found  in  this  Formation.  Sulphurets  of 
copper  and  iron,  the  oxides  of  iron  and  cobalt,  in  small  portions  ; 


*  This  Tariety  is  found  in  no  other  Formation  in  this  State,  and  is  fcp  most 
abundant  dharacteristic  fossi  in  the  absence  of  the  Anhimedipora. 
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•ffhile  the  sulphurets  of  lead  and  zinc,  and  the  silicate  of  zinc,  exist 
in  great  abundance  in  the  South- Western  Mines,  which  are  in  this 
rock.  At  Scott's  Mine,  in  Cooper  county,  large  beds  of  heavy  spar 
were  found  in  it. 

Range  and  Thickness.  —  This  Formation  extends  from  the 
north-eastern  part  of  the  State  to  the  south-west,  in  an  irregular  zone, 
skirting  the  eastern  border  of  the  Ferruginous  Sandstone,  through 
Clark,  Lewis,  Marion,  Monroe,  Howard,  Cooper,  Pettis,  St.  Clair, 
Jasper,  Newton,  McDonald,  Barry,  Lawrence  and  Green  counties ; 
and  in  several  other  counties  to  the  east  of  this  range,  where  the 
Upper  Carboniferous  rocks  are  exposed ;  and  in  St.  Louis  and  Ste. 
Genevieve  counties.  The  Limestones  are,  in  general,  most  excellent 
building  materials. 

Its  thickness  varies  from  fifty  to  two  hundred  feet.  See  Dr. 
Shumard's  Sections  on  the  Mississippi,  and  Sec.  14,  at  the  mouth  of 
the  Des  Moines,  and  the  Schedule  of  Sections  for  Marion  county. 

Its  StratigrapMeal  position  is  between  the  St.  Louis  and  Encri- 
nital  Limestones,  as  seen  in  Sec.  14  and  in  the  Section  of  the  Pacific 
Railroad,  in  Dr.  Shumard's  Report. 

p.  i  — ENCRINITAL  LIMESTONE. 

This  is  at  once  the  most  extensive  and  best  characterized  of  the 
divisions  of  the  Carboniferous  Limestone.  It  is  made  up  of  brown, 
buff,  gray  and  white,  coarse  crystalline  heavy-bedded  limestones. 
The  darker-colored  impure  varieties  prevail  near  the  base,  while  the 
lighter  and  more  purely  calcareous  strata  abound  in  the  upper  part. 
It  everywhere  contains  globular,  ovoid  and  lenticular  masses  of 
chert,  disseminated  or  arranged  in  beds  parallel  to  the  lines  of  stra- 
tification. These  masses  of  chert  are  more  abundant  in  the  upper 
divisions. 

The  beds  of  this  Formation  are  frequently  intersected  by  joints 
resembling  the  sutures  of  the  cranium,  which  I  have  ventured  to 
call  suture-joints.*  The  remains  of  Corals  and  MoUusks  are  very 
abundant ;  some  of  the  strata  are  made  up,  almost  entirely,  of  their 
exuviae,  especially  of  the  joints  and  plates  of  Crinoideans.  The 
lower  beds  are  more  impure,  darker  colored,  and  contain  fewer  fossils 
than  other  portions. 

Many  caves  have  been  observed  in  these  limestones ;  several  in 


*  The  necessity  for  a  term  to  designate  these  joints  without  the  usual  circumlo- 
cution, seems  to  justify  this  use  of  the  word. 
G 
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Boone  county  were  explored ;  one  for  the  distance  of  some  two 
miles.  They  abound  in  beautiful  stalactites  and  stalagmites.  Some 
have  streams  running  along  tbeir  beds,  and  constitute  a  natural  sys- 
tem of  drainage  for  a  considerable  extent  of  country.  "  Sink-holes," 
funnel-shaped  depressions,  are  common,  in  all  places  where  tbis 
Formation  is  well  developed,  and  form  the  natural  channels  by  which 
much  of  the  surface  water  reaches  the  caverns  below.  Small  streams 
sometimes  enter  them  and  again  appear  at  the  mouth  of  the  cavern. 
These  "  Sink-holes  "  frequently  become  ponds  by  the  closing  up  of 
the  passages,  to  the  caverns  below,  with  clays  impervious  to  water. 
There  are  several  such  in  the  western  part  of  Boone  county. 

Mineral  Contents.  —  Its  mineral  contents  are  varied  and  import- 
ant. Flint  and  calcareous  spar  are  found  in  all  parts  of  it.  Heavy 
spar  and  quartz  abound  in  some  localities ;  as  at  Scott's  Mine,  in 
Cooper,  and  in  the  mines  of  the  South-West  ;*  while  various  ores  of 
lead  and  zinc  are  found  in  large  quantities  at  the  latter,  and  lead 
at  the  former  locality.  Copper  and  cobalt  were  also  observed  in  the 
South- Western  Mines. 

Ancient  Diggings.  —  There  are  several  ancient  diggings  in  this 
Formation,  which  have  excited  the  curiosity  of  many ;  while  some 
have  spent  no  small  amount  of  labor,  exploring  them,  with  the  vain 
hope  of  finding  valuable  ores. 

All  seem  to  admit,  that  no  set  of  men  would  make  such  extensive 
excavations,  unless  some  valuable  mineral  rewarded  their  labors. 
Some  think  they  were  made  by  the  early  Spanish  or  French  explo- 
rers ;  while  others  are  equally  confident  they  are  the  work  of  the 
Indians.  The  latter  are,  doubtless,  correct ;  as  we  could  find  no 
mark  of  any  instrument  of  iron  or  steel,  upon,  in  or  about  these 
"diggings,"  save  those  made  by  late  adventurers. 

We  made  careful  examinations  of  several  of  these  "  ancient  dig- 
gings;" one  of  the  most  important  is  in  Town.  34,  R.  22,  Sec.  34, 
S.  J,K  W.  i. 

After  spending  some  time  at  this  locality  we  were  convinced  that 
these  "  diggings"  were  made  by  the  Indians,  in  search  of  Flint  — 
the  most  valuable  mineral  in  an  economical  point  of  view,  known  to 
them.  A  more  detailed  account  of  these  diggings  may  be  found  in 
Chap.  III.,  Notes  on  the  South- West. 


*  The  shaft  at  Scott's  Mine  and  many  of  those  of  the  South-West,  seem  to  pass 
down  into  the  upper  beds  of  the  Encrinital  Limestone. 
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Range  and  Thickness.  —  The  thickness  of  this  Formation  is 
quite  variable ;  on  the  Osage  it  is  about  200  feet ;  on  the  Missis- 
sippi, above  Hannibal,  175 ;  and  on  the  Hinkston,  in  Boone  county, 
about  400  or  500. 

StratigrapMcal  Position.  —  Its  position  is  below  the  Archimedes 
Limestone,  as  in  Sections  14  and  29,  and  above  the  Chouteau  Lime- 
stone, as  in  Sections  15,  17  and  19,  and  numerous  others  in  the 
Schedule  of  sections  for  Marion  county. 

This  Formation  extends  from  Marion  county  to  Green,  forming 
an  irregular  zone  on  the  east  of  the  Archimedes  Limestone.  It  is 
also  exposed  in  Callaway,  and  in  some  of  the  eastern  counties  south 
of  the  Missouri. 

The  Organic  Remains  of  the  Encrinital  Limestone  are  very 
numerous,  and  many  of  the  species  very  abundant.  Entire  strata 
are  sometimes  made  up  almost  exclusively  of  fragments  of  crinoidal 
columns,  with  a  few  other  fossils  interspersed.  But  the  most  of  the 
fossils  are  changed  to  an  opaque  whitish  calcareous  spar,  so  crystal- 
line as  to  break  easily  in  the  direction  of  the  cleavage-joint,  making 
it  very  difficult  to  obtain  perfect  specimens  of  many  species. 

There  are  eight  divisions  of  this  limestone  in  Missouri,  each  quite 
well  marked  by  its  fossils. 

1st.  At  the  top,  we  generally  find  some  eight  or  ten  feet  of 
chert  in  regular  strata,  or  in  lenticular  masses  more  or  less  regularly 
arranged,  having  the  interstices  between  the  masses  and  strata  filled 
with  red  ferruginous  clay.  (See  Sec.  15,  No.  3.)  These  beds  are 
often  exposed  in  Marion  county,  as  at  Palmyra  ;  and  in  the  south- 
western counties  they  are  much  thicker. 

2d.  Below  the  chert  we  usually  find  beds  of  coarse  gray  and 
white,  crystalline,  thin-bedded  cherty  and  crinoidal  limestones.  The 
most  abundant  fossils  are  Spirifer  striatus,  Produetus  punctatus, 
Orthis  Michelini,  Pentremites  melo  and  Terebratula  Roissyi. 

These  beds  abound  in  Benton,  St.  Clair,  Cedar,  Polk  and  Green 
counties.  Sec.  19,  No.  1. 

3d.  The  middle  portions  of  the  Encrinital  Limestone  are  made 
up  of  thick-bedded,  gray  and  buff  and  brown,  crystalline,  crinoidal 
cherty  limestones,  marked  with  many  suture-joints.  Its  fossils  are 
Spirifer  striatus,  very  large,  Orthis  Michelini,  Terebratula  Roissyi, 
Platycrinus  planus  and  Ohonetes  Shumardiana  ?  This  part  of  the 
Formation  is  conspicuous  in  the  bluffs  of  the  Missouri,  both  above 
and  below  Rocheport,  in  Boone  and  Howard  county ;  also,  on  Salt 
River,  in  Monroe,  where  it  furnishes  an  abundance  of  good  building 
g2. 
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material.  The  foundations  and  columns  of  the  State  University,  are 
from  these  beds,  as  are  those  of  the  beautiful  Court  House,  in  Boone 
county.* 

4th.  This  division  is  a  bed  of  coarse  white  crystalline  marble, 
some  eighteen  feet  thick.  It  contains  but  few  fossils ;  a  large  thick 
variety  of  Spirifer  striatus  is  sometimes  observed.  It  is  exposed 
in  Marion  county,  in  the  bluffs  of  the  Mississippi,  between  McFarlin's 
branch  and  the  Fabius. 

5th.  Brown,  buff  and  gray,  earthy  or  crystalline  limestones, 
with  some  chert  and  suture-joints.  But  few  fossils  have  been  ob- 
served in  it  —  Spirifer  striatus,  Orthis  Miehelini,  Terehratula  lam- 
ellosa  and  Productus  punctatus.  These  beds  are  exposed  in  the 
castellated  bluffs  at  Lovers'  Leap,  near  Hannibal,  Sec.  15,  No.  3. 

6th.  Brown,  earthy  crinoidal  limestones,  which  readily  decom- 
pose and  leave  most  perfect  specimens  of  Actinocrinus  rotundus,  A. 
Ghristyi,  A.  pyriformis,  A.  concinnus,  and  A.  Missouriensis.  On 
North  Kiver,  in  Marion  county,  these  beds  are  exposed,  where 
I  first  found  most  beautiful  specimens  of  these  new  Crinoids. 

7th.  In  the  .bluffs  at  Hannibal,  and  south  of  Palmyra,  is  a  stra- 
tum of  white  crystalline  limestone,  which  makes  a  most  beautiful  and 
durable  building  stone,  an'd  quicklime  of  the  best  quality.  The 
calaboose,  at  Hannibal,  is  built  of  it.  The  Spirifer  Burlingtonensis 
is  the  characteristic  fossil ;  as  I  have  seen  it  in  no  other  part  of  this 
Formation,  save  in  the  upper  beds  of  the  next  division. 

8th.  The  lowest  beds  of  the  Bncrinital  Limestone  are  thick,  hard, 
crystalline,  earthy  and  brown.  They  contain  but  few  fossils ;  a  large 
flat  variety  of  Spirifer  striatus,  S.  Burlingtonensis,  Pentremites 
melo  and  Pentremites  Norwoodi)  Terehratula  lamellosa  are  most 
common.  These  beds  are  exposed  at  Palmyra  and  Hannibal. 
This  division  is  represented  in  Sec.  15.  The  fossils  of  this  Form- 
ation are  in  Catalogue  V. 

*  The  composition,  according  to  Dr.  Litton,  is  — 

InBoluble  residue,  ■•■*.....  0.14 

Alumina  and  peroxide  of  iron,      ,  .  .  .  ,  ,  ,  ,  q.qo 

Carbonate  Qf  lime,  ...■....,  99.01 

99.76 

A  specimen  of  same  rock  from  Callaway,  at  Jenkins'  lime  kiln  — 

Kes.  Insoluble  in  acid,  alumina  and  peroxide  of  iron,    .....  0.51 

Carbonate  of  lime,  ....  .....  98.93 

Carbonate  of  magnesia,     ........  a  trace. 

99.44 
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CHEMUNG.* 

This  group  presents  three  Formations,  very  distinct  in  lithologi- 
cal  characters,  though  scarcely  distinguishable  by  their  organic 
remains.  And  even  the  lithological  characters  of  the  Chouteau  and 
Lithographic  Limestones,  are  sometimes  quite  similar ;  but  they  are 
separated  by  the  Vermicular  Sandstone  and  Shales,  which  always 
present  well  marked  characteristic  features,  and  at  least  one  Fucoid 
peculiar  to  them. 

There  appears  to  be  some  difference  of  opinion  respecting  the 
precise  age  of  these  Formations  and  those  of  the  New  York  series, 
to  which  I  have  referred  them.  Many  of  our  fossils  are,  either 
identical  with,  or  very  similar  to,  those  of  the  Chemung  of  New  York. 
Among  these  are  a  species  of  those  remarkable  forms  of  the  New 
York  Reports,  caWed.  Fucoides  caudd-galli?  andi  Filicites  gracilis; 
also,  Avicula  subdupUeata  and  Nueula  hellatula. 

I  have  given  the  three  Formations  of  this  group  the  following 
provisional  names:  — 

J-.i— CHOUTEAU  LIMESTONE. 

F.  ft— VEEMICULAR  SANDSTONE  AND  SHALES. 

P.  Z— LITHOGRAPHIC  LIMESTONE. 

F.  J— CHOUTEAU  LIMESTONE. 

This  Formation,  when  fully  developed,  is  made  up  of  two  q,uite 
distinct  divisions. 

1st.  At  the  top,  immediately  under  the  Encrinital  Limestone,  we 
find  some  forty  or  fifty  feet  of  brownish  gray,  earthy,  silico-mag- 
nesian  limestone  in  thick  beds,  which  contain  disseminated  masses  of 
white  or  limpid  calcareous  spar.  This  rock  is  very  uniform  in  cha- 
racter, and  contains  but  few  fossils.  Reticulated  corals,  and  Fucoidal 
markings  like  the  Cauda-galli,  are  most  abundant. 

In  the  quarry  it  is  quite  soft,  but  becomes  very  hard  on  exposure, 
and  forms  a  very  firm  and  durable  building  rock. 

It  presents  every  appearance  of  a  hydraulic  limestone ;  and  gives 
by  analysis,  in  100  parts  — 


*  There  is  some  difference  of  opinion  respecting  the  System  to  which  this  Group 
belongs  ;  but  if  we  make  a  division  of  the  Missouri  rocks  into  Devonian  and  Carbon- 
iferous, the  line  of  separation,  the  most  distinctly  marked,  is  between  the  Encrinital 
and  Chouteau  Limestones. 
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Insoluble  in  hydrochloric  acid 13.90 

Alumina  and  peroxide  of  iron, 2.01 

Carbonate  of  lime, 48.23 

Carbonate  of  magnesia,        ........  84.93 

99.07 

The  specimen  analyzed  was  from  Chouteau  Springs,  Cooper 
county. 

This  rock  ranges  through  the  western  part  of  Boone  and  Moni- 
teau ;  and  is  very  common  on  the  La  Mine,  in  Cooper,  and  in  Polk 
and  Green  counties. 

2d.  The  upper  division  passes  down  into  a  fine  compact  blue,  or 
drab  thin-bedded  limestone,  whose  strata  are  quite  irregular  and 
broken.  Its  fracture  is  conchoidal,  and  its  structure,  somewhat  con- 
cretionary. A  specimen  from  Chouteau  Springs,  gave  by  analysis, 
in  100  parts  — . 

Insoluble  in  hydrochloric  acid, 1-51 

Alumina  and  peroxide  of  iron,     .......  0.38 

Carbonate  of  lime,        .........  96.38 

Water, 0.76 

98.93 
Another  specimen  from  the  same  locality  gave,  in  100  parts  — 

Insoluble  in  hydrochloric  acid,             1.44 

Alumina  and  peroxide  of  iron, 1-68 

Carbonate  of  lime,        .........  95.51 

Water, 0.47 

99.10 

Some  beds  are  filled  with  a  great  profusion  of  most  beautiful 
fossils.  In  many  the  organic  substance  has  been  replaced  by  cal- 
careous spar.  The  most  characteristic  are  Spirifer  Marionensis, 
Produetus  MurcMsonianus,  Chonetes  ornata,  Atrypa  gregaria,  A. 
occidentalis,  A.  obscuraplicata,  Leptaena  depressa,  Avicula  Cooper- 
ensis,  Mytilus  elohgatus,  and  several  new  species  of  Trilobites. 
(Catalogue  VI.  gives  the  fossils  so  far  as  determined.) 

These  beds  are  very  common  on  the  La  Mine,  in  Cooper,  where 
the  fossils  are  very  numerous  and  well  preserved. 

Chouteau  Limestone  has  been  applied  to  these  rocks,  as  they  are 
well  developed  at  the  Chouteau  Springs,  in  Cooper ;  where  I  first 
found  large  quantities  of  its  new,  beautiful,  and  characteristic  fossils. 

In  the  north-eastern  part  of  the  State  the  Chouteau  Limestone 
is  represented  by  a  few  feet  of  coarse,  earthy,  crystalline  calcareous 
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rock,  like  the  lower  division  of  the  Encrinital  Limestone.  There  is, 
indeed,  in  that  part  of  the  State,  no  change  of  lithological  charac- 
ters as  you  pass  from  the  Encrinital  Limestone  to  this  Formation ; 
but  the  change  in  the  organic  remains  is  both  sudden  and  great. 
This  remarkable  change  in  organic  forms,  while  the  lithological  cha- 
racters remain  the  same,  taken  in  connection  with  the  fact  that  some 
fifteen  feet  below,  the  limestone  passes  rapidly  into  a  dull,  earthy, 
soft  calcareous  sandstone,  while  the  fossils  are  unchanged,  is  very 
remarkable. 

Range  and  Thickness.  —  This  Formation  is  seventy  feet  thick 
in  Cooper  (see  Sec.  17),  and  from  ten  to  thirty  in  Marion.  (See  Sec. 
15.)  It  has  been  observed  in  Marion,  Cooper,  Boone,  Moniteau, 
Benton,  St.  Clair,  Cedar  and  Polk  counties. 

Its  Creologicdl  position  is  between  the  Encrinital  Limestone  and 
Vermicular  Sandstone  and  Shales ;  as  seen  in  Sees.  15  and  17. 

E.  a— VEKMICULAK  SANDSTONE  AND  SHALES. 

The  upper  part  of  this  Formation  is  usually  a  buff,  or  yellowish 
brown,  fine-grained,  pulverulent,  argillo-calcareous  sandstone.  It  is 
usually  perforated  in  all  directions  with  pores,  filled  with  the  same 
materials  more  highly  colored  and  less  indurated.  This  portion, 
when  exposed  to  atmospheric  agencies,  often  disintegrates,  and 
leaves  the  rock  full  of  winding  passages,  as  if  it  were  worm-eaten. 
In  the  South- West  the  harder  part  is  much  more  silicious  and  indu- 
rated. The  middle  portion  is  a  bluish  brown  and  gray  silico-calca- 
reous  magnesian  shale.  It  has  a  conchoidal  fracture,  the  peculiar 
markings  of  the  upper  part,  together  with  those  of  a  curious  unde- 
scribed  Fucoid. 

These  beds  often  pass  into  an  impure  magnesian  limestone,  which 
has  every  external  appearance  of  good  hydraulic  limestone;  as  in 
the  south-west  of  Cooper,  and  on  North  Eiverj  in  Marion.  Two 
specimens — 1st  from  the  bluffs  of  the  La  Mine,  near  Marston's 
Bridge,  Sec.  17 ;  and  2dj  from  North  Eiverj  Marion  county — gave, 
by  analyses,  in  100  parts :  — 

1.  2. 

Insoluble  in  hydrochloric  acid,  .         .         .         .         .*        10.99  8.47 

Alumina  and  peroxide  of  iron, 1.32  2.09 

Carbonate  of  lime, 80.49  51.02 

Carbonate  of  magnesia, 25.93  38.63 

98.73  100.21 

This  bed  sometimes  becomes  more  calcareous  and  makes  a  fine 
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clouded  marble,  when  suflSciently  indurated  to  receive  a  polish,  as 
some  of  the  beds  passed  through  in  the  well  of  Mr.  Winston  Walker, 
of  Cooper,     A  specimen  from  his  well  gave,  by  analysis : — 

Insoluble  in  hydrochloric  acid, 14.02 

Alumina, 2.17 

Cabonate  of  lime 53.93 

Carbonate  of  magnesia, 28.94 

99.06 

Of  the  insoluble  portion  11.89  was  silica;  and  the  remainder 
principally  alumina. 

The  lower  part  of  this  Formation  is  usually  a  blue,  sometimes 
brown,  argillaceous  Shale  or  Fire-Clay,  in  regular  thin  strata.  It 
contains  many  elliptical,  globular  and  irregular  masses  of  iron 
pyrites,  whose  surfaces  are  set  with  numerous  minute  cubic  crystals ; 
their  facets  are  tarnished,  and  present  all  the  varying  colors  of 
changeable  dove-colored  silks.  The  golden  or  purple  colors  of  these 
masses  have  led  some  to  suppose  them  valuable  metals.  Masses  of 
white  chalcedonic  quartz,  either  globular,  botryoidal  or  semi-crystal- 
line, are  disseminated  through  these  shales  in  the  South- West,  where 
they  have  a  yellowish  brown  color,  and,  on  exposure,  form  a  semi- 
plastic  clay.  These  minerals  are  abundant  at  Cedar  Gap,  east  of 
Fremont,  and  in  the  mounds  in  the  neighborhood  of  Bolivar.  A 
specimen  from  North  River,  Marion  county,  gave :  — 

Silica 73.11 

Alumina  and  peroxide  of  iron, 10.66 

Carbonate  of  lime, 8.70 

Carbonate  of  magnesia, 6.11 

Water 1.16 

99.74 
Organic  Remains.  —  This  Formation  contains  but  few  fossils, 
and  those  are  in  the  upper  portions.  Spirifer  Marionensis,  Pro- 
duotus  Murehisonianus,  Ohorietes  ornata,  Avieula  circula,  the  Fu- 
coids  above  named,  and  the  cauda-galli,  are  most  numerous.  These 
beds  can  always  be  detected  by  the  lithological  characters  and  its 
peculiar  Fucoids.        * 

Range  and  Thickness.  —  Its  thickness  is  variable,  from  thirty 
to  one  hundred  feet,  as  in  Sees.  15  and  17 ;  and  it  extends  from  Ma- 
rion, through  Boone,  Cooper,  Benton  and  Polk,  to  Green. 

Its  stratigraphical  position  is  between  the  Chouteau  and  the 
Lithographic  Limestones ;  as  in  Sees.  15  and  17. 
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P.  J— LITHOGRAPHIC  LIMESTONE. 

It  is  a  pure,  fine,  compact,  even-textured  silicious  limestone,* 
breaking  rather  easily,  with  a  conchoidal  fracture,  into  sharp  angu- 
lar fragments.  Its  color  varies  from  a  light  drab  to  the  lighter 
shades  of  buflf  and  blue.  It  gives  a  sharp  ringing  sound  under  the 
hammer,  .from  which  it  is  called  "  pot-metal  "  in  some  parts  of  the 
State.  It  is  regularly  stratified  in  beds  varying  from  two  to  sixteen 
inches  in  thickness,  often  presenting,  in  mural  bluffs,  all  the  regular- 
ity of  masonry ;  as  at  Louisiana,  on  the  Mississippi.  The  beds'  are 
intersected  by  numerous  fractures,  leaving  surfaces  covered  with 
beautiful  dendritic  markings  of  oxide  of  iron.  The  strata  are  much 
thinner  towards  the  top,  where  they  often  become  silicious,  and 
sometimes  pass  into  an  impure,  thin-bedded  oolitic  limestone;  as  in 
the  blufis,  south-east  of  Elk  Springs,  in  Pike  county. 

Mineral  Contents.  —  These  strata  contain  numerous  large 
masses  of  Iceland  spar,  so  limpid  as  to  show  the  beautiful  pheno- 
mena of  double  refraction.  Small  quantities  of  the  sulphurets  of 
lead  and  zinc  and  iron  were  observed  in  it  on  South  River  in  Marion 
county,  at  Sec.  '6  of  the  Marion  Schedule,  and  other  localities. 

The  lower  strata  are  thicker,  darker  colored  and  a  pure  car- 
bonate of  lime ;  while  the  upper  parts  are  more  magnesian,  and  pre- 
sent the  various  shades  of  drab  and  buff,  as  at  the  mouth  of  McDow- 
ell's Cave,  in  the  north-eastern  part  of  Ralls  county.  But  towards 
the  south  its  lithological  characters  so  change,  that  it  cannot  be 
recognized  except  by  its  fossils  and  stratigraphical  position.  It 
there  appears  as  a  thick-bedded,  impure,  earthy,  brownish  magnesian 
limestone. 

Thickness.  —  The  thickness  varies  from  sixty  or  seventy  feet,  as 
at  Hannibal,  to  two  or  three, 'as  on  South  River,  some  thirteen  miles 
west  of  that  place.   (See  Sections  6  and  126  of  the  Marion  Schedule.) 

Its  Stratigraphical  Position  is  between  the  Vermicular  Sand- 
stone and  Shales  and  the  Hamilton  Group ;  as  seen  north  of  Ashley, 
in  Pike  county,  and  Section  15,  at  Hannibal. 


*  An  analysis  by   Dr.  Litton  of   a,  specimen   from   Cooper  county  gave,  in 
100  parts :  — 

Silica,        ......  ....  6.22 

Alumina  and  oxide  of  iron,      ......  .  0.93 

Carbonate  of  lipie,  .........  89.66 

Carbonate  of  magnesia,  .  .......  1.55 

Water,       ...........  1.63 
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Range.  —  It  is  exposed  at  numerous  localities,  from  Marion,  along 
the  eastern  border  of  the  belt  occupied  by  the  upper  members  of 
this  system,  to  Green  county. 

Organic  Remains.  —  It  has  but  few  fossils,  and  it  is  very  difficult 
to  separate  them  from  the  rock.  The  most  abundant  are  Sfitifer 
Marionensis,  S.  cuspidatus,  Productus  Murehisonianus,  P-  minu- 
tms,  Proetus  Missouriensis,  Filicttes  gracilis,  a  Conularia  and 
Fucoides  cauda-gallif  and  several  large-chambered  shells.  (See 
Catalogue  VI.)  This  Formation  has  been  called  Lithographic 
Limestone,  from  its  evident  adaptation  to  Lithographic  purposes. 

The  Sulphur  and  Salt  Springs  of  Cooper  county  come  to  the  sur- 
face in  valleys  of  denudation  in  the  various  members  of  the  Chemung 
Group.  These  rocks  are  represented  in  Benton  and  St.  Clair  coun- 
ties by  a  few  feet  of  pure  blue  compact  limestone ;  as  at  Sec.  19, 
above  Warsaw,  and  Fig.  8,  on  Bear  Creek;  but  farther  south,  in 
Polk  and  Green,  all  of  the  divisions  of  the  group  are  again  deve- 
loped and  easily  distinguished. 

The  Scenery  produced  by  the  Chemung  roeks  is,  in  many  in- 
stances, very  marked  and  peculiar.  Where  all  the  members  of  the 
Group  are  developed,  the  bluffs  present  two  terraces  with  a  slope 
between,  covering  the  Vermicular  Sandstone  and  Shales.  Where  the 
Shales  are  argillaceous,  as  in  Marion  county,  this  slope  is  covered 
with  a  cold  wet  soil,  saturated  by  the  numerous  bold  springs  which 
break  out  between  it  and  the  limestone  above ;  but  where  they  are 
magnesian,  as  in  Cooper,  it  is  usually  a  barren  glade  sustaining  a 
few  dwarf  sumacs,  cacti  and  mujleins.  The  bluffs  of  the  La  Mine 
abound  in  these  glades ;  while  the  bluffs  of  North  River  have  the 
wet  slopes  covered  with  heavy  timber.  The  bluffs  of  the  Mississippi, 
both  above  and  below  Hannibal,  show  the  lower  terrace,  of  Litho- 
graphic Limestone,  at  the  water's  edge,  and  the  upper  one,  of  Chou- 
teau and  Encrinital  Limestones,  near  the  top. 

SYSTEM  IV.  — DEVONIAN. 

Two  Formations  of  this  System  exist  in  Missouri  — 

F.  y— HAMILTON  OEOTJP.  F.  m— ONONDAGA  LIMESTONE. 

P.  J)— HAMILTON  GROUP. 

I  have  seen  well  marked  fossils  of  this  Group,  in  i)ut  one  place 
in  the  State.  Three-fourths  of  a  mile  north  of  Ashley,  in  Pike 
county,  I  found  the  following  section :  — 
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No.  1.  —  8  feet  of  gray,  sub-crystalline,  concretionary,  irregularly-stratified  Lime- 
stone, with  thin  partings  of  brown  clay. 
No.  2.  — 20  feet  of  blue  argillaceous  shale. 

No.  1  contains  Terebratula  reticularis,  and  a  Spirifer  found  in 
tie  Hamilton  *  Group,  at  the  Falls  of  the  Ohio ;  and  No.  2  con- 
tains a  Oyathophyllum,  very  characteristic  of  the  same  rocks. 

In  Marion  county  we  found  forty-five  feet  of  blue  shales  imme- 
diately below  the  Lithographic  Limestone,  and  at  LouisiSna,  four  feet 
of  dark  purple  and  brown  shales  in  the  same  position ;  but  no  fossils 
could  be  discovered  in  any  of  the  localities.  Still,  the  great  similarity 
of  the  shales  and  the  same  stratigraphical  position,  lead  to  the  con- 
clusion that  they  are  identical,  and  belong,  with  the  above  described 
rocks  in  Pike  county,  to  the  Hamilton  Group. 

F.  m— ONONDAGA  LIMESTONE. 

This  Formation,  so  far  as  observed,  is  usually  a  coarse  gray  or 
buff,  crystalline,  thick-bedded  and  cherty  limestone,  abounding  in 
Terebratula  reticularis,  Spirifer  cuspidatus,  and  a  small  Pentamerus, 
like  galeatus. 

Dr.  Shumard  has  observed  it  where  more  fully  developed,  and 
gives  the  following  description :  — 

"  Gray  compact,  and  ash-colored  earthy  limestone,  with  interca- 
lations of  chert,  and  cherty  concretions  in  places,  and  sometimes 
seams  of  sandstone.  The  fossils  are  Terebratula  reticularis,  Orthis 
resupinata,  Ohonetes  nana,  Productus  subaculeatus,  Spirifer  euru- 
teines  (Owen),  Phacops  bufo,  CyathopJiyllum  rugosum,  ^mmonsia 
hemispherica,  and  remains  of  Crinoidea." 

On  the  Cedar  in  Callaway,  this  formation  is  principally  made  up 
of  fine  compact,  hard,  bluish  gray  heavy-bedded  limestone  ;  some  beds 
have  small  particles  of  calcareous  spar  disseminated.  Beds  of  Sac- 
charoidal  Sandstone,  filled  with  masses  of  Zaphrentis  cornicula, 
Acervularia  Bavidsoni?  and  Qyathophyllum  rugosum,  are  interca- 
lated with  the  upper  strata. 

At  Louisiana,  in  Ralls  county,  the  Onondaga  Limestone  is 
represented  by  ten  feet  of  white  hard  Oolitic  Limestone  in  one  stra- 
tum, overlaid  by  three  feet  of  brown  impure  arenaceous  limestone. 
The  Oolitic  bed  abounds  in  Zaphrentis  cornicula,  and  large  portions 
of  the  rock  consist  of  Acervularia  Davidsoni?     Three  miles  west 

*  I  am  indebted  to  Dr.  Shumard  for  comparing  these  fossils  with  those  of  his 
collection  from  the  Falls  of  the  Ohio. 
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of  Louisiana,  on  the  plank-road,  this  Formation  is  represented  by 
a  bed  of  Oolite  only  ten  inches  thick. 

In  Marion  county,  is  a  hard  compact  bluish  and  gray  limestone, 
filled  -with  particles  of  limpid  spar,  underlaid  by  bluish  drab,  fine- 
grained argillaceous  limestone,  in  thin  strata.  No  fossils  were  found 
in  these  rocks,  save  a  coral  very  similar  to,  if  not  identical  with, 
Acervularia  Bavidsoni?  These  rocks  underlie  the  Shales  of  the 
Hamilton  Gmup,  and  are  doubtless  Onondaga.  On  the  plank-road, 
in  the  blufis  of  Salt  River,  these  same  beds  occur,  and  beneath  them, 
three  feet  of  calcareous  sandstone,  like  the  upper  bed  ct  Louisiana, 
and  below  it  thirty  feet  of  soft  brown  sandstone,  in  which  no  fossils 
were  observed.  This  Sandstone  occupies  the  same  stratigraphical 
position  as  the  Oolite  at  Louisiana,  and  is  doubtless  Onondaga. 

Dr.  Shumard  saw  a  similar  sandstone  on  the  Mississippi,  near 
Rattlesnake  Creek,  which  he  thinks  is  Onondaga.  Thick  beds  of 
a  fine-grained,  nearly  compact  silicious  rock,  occupy  the  same  posi- 
tion in  the  blufis  at  Providence,  in  Boone  county.  Nearly  opposite 
the  last  locality,  in  Moniteau,  this  Formation  is  made  up  of  beds, 
which  Mr.  Meek  calls,  "  arenaceous  limestone,  or  a  calcareous  sand- 
stone." In  places,  he  thinks,  "it  passes  into  a  pure  quartzose  sand- 
stone." At  this  locality,  Terehratula  reticularis,  Favosites  polt/- 
morpha,  and  a  Pentamerus  like  galeatus,  were  obtained.  In  Cooper 
county,  this  Formation  consists  of  a  few  thin  beds  of  bluish  gray 
semi-crystalline  limestone,  containing  Terehratula  reticularis,  Lep- 
taena  depressa,  etc.  Under  these  strata  are  some  sixty  feet  of  a 
bluish  drab  compact  limestone,  in  thick  beds,  containing  cavities 
filled  with  bluish  green  talcose  matter ;  but  the  lower  beds  are  darker 
and  more  compact,  and  contain  numerous  small  crystals  of  calcareous 
spar,  disseminated,  as  in  Sec.  17.  This  limestone,  which  is  called 
"Cooper  Marble,"  has  afi'ordedus  no  fossils;  but,  its  stratigraphical 
position  and  lithological  characters  being  the  same  as  those  of  this 
Formation  in  Marion,  I  have  placed  it  here  until  fossils  are  found 
to  decide  its  true  position  with  more  certainty. 

No  formation  in  Missouri  presents  such  variable  and  widely 
different  lithological  characters  as  the  Onondaga.  It  is,  generally, 
a  coarse  gray  crystalline  limestone;  often,  a  somewhat  compact 
bluish  concretionary  limestone,  with  shale  partings ;  in  many  in- 
stances a  drab  compact  limestone,  containing  cavities  filled  with  green 
matter,  or  calc-spar ;  in  a  few  places,  a  white  Saccharoidal  Sand- 
stone ;  in  two  or  three  localities,  a  soft  brown  sandstone ;  and,  at 
Louisiana,  a  pure  white  Oolite.     Will  those  who  would  have  us  follow 
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lithological  characters  exclusively,  tell  us  how  we  are  to  identify  this 
Formation  without  its  fossils,  at  these  various  localities  ? 

Range  and  Thickness.  —  The  most  important  localities  have  been 
already  given,  in  Marion,  Ralls,  Callaway,  Saline,  Moniteau,  Cooper, 
Perry  and  Scott  counties.  Its  thickness  ranges  from  ten  inches  to 
seventy-five  feet. 

The  Organic  Remains  of  Catalogue  VIII.  belong  to  this  Form- 
ation. 

SYSTEM  V.  —  SILURIAN. 

UPPER  SILURIAN. 

We  have  thus  far  made  out  but  two  divisions  of  this  group ;  and 
they  are  of  but  little  importance,  save  the  scientific  interest  con- 
nected with  them,  as  western  representatives  of  Formations  well 
developed  elsewhere. 

p.  n  — DELTHYRIS  SHALY  LIMESTONE.  F.  o— CAPE  GmARDBAU  LIMESTONE. 

F.  n  — DELTHTRIS  SHALY  LIMESTONE. 

This  Formation  has  not  come  under  my  own  observation ;  and 
I  am  indebted  to  Dr.  Shumard  for  the  following  description  of  it :  — 

"  It  is  a  light  gray  magnesio-calcareous  rock,  sometimes  clouded 
with  yellowish  gray,  assuming,  on  exposure  to  the  air,  a  light  bufi" 
color.  It  occurs  in  thin  layers,  generally  close  textured,  and  often 
contains  a  great  many  fossils,  some  of  them  closely  allied  to  species 
of  the  Niagara  Group  of  New  York.  In  lithological  characters  it 
resembles  very  closely  the  Upper  Silurian  strata  of  the  glades  of 
Decatur  county,  Tennessee.  The  fossils  are:  Leptaena  depressa, 
(small  var.) ;  Leptaena,  several  species  undetermined ;  Orthis,  two 
species  very  similar  to  0.  hyhrida  and  0.  elegantula,  Atrypa 
camura  ?  Platyostoma,  several  species ;  Oapulus,  Dalmania  triden- 
tifera  (Shumard) ;  Phacops,  Oheirurus,  species  ?  Saplocrinus,  a  spe- 
cies identical  with  one  I  have  from  Decatur  county,  Tennessee.  Lo- 
cality, one  mile  below  Bailey's  Landing,  on  the  Mississippi  river,  in 
Perry  county.  About  thirty  feet  of  these  strata  are  exposed  at  the 
base  of  hills  from  120  to  130  feet  high."  Its  fossils  are  named  in 
Catalogue  IX. 

For  a  more  detailed  account  of  its  properties  and  geological 
position,  see  Dr.  Shumard's  Report. 

F.  o— CAPE  GIRARDEAU  LIMESTONE. 

I  am  also  indebted  to  Dr.  Shumard  for  a  description  of  this 
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Formation.  It  is,  according  to  him,  a  "  compact  bluish  gray,  brit- 
tle limestone,  with  a  smooth  fracture,  in  layers  from  two  to  six  inches 
in  thickness,  with  thin  argillaceous  partings.  These  strata  contain 
a  great  many  fossils,  principally  Trilobites  and  Crinoids.  In  a  small 
slab,  not  more  than  three  by  three  inches,  I  have  counted  four  genera 
of  Trilobites,  viz :  Oyphaspis  G-irardeauensis  ;  Acidaspis  Halli,  Proe- 
tus  depressus,  Asaphus  Nov.  sp.  None  of  these  Trilobites  have 
been  before  noticed  in  this  country ;  and,  so  far  as  I  can  ascertain, 
the  species  are  distinct  from  European  forms.  According  to  Ba- 
rande,  the  first  three  genera  occur  in  the  greatest  numbers  in  the 
Upper  Silurian  period,  and  are  very  sparingly  represented  in  the 
Lower  Silurian  groups.  The  Crinoids  belong  mostly  to  the  genera 
Glyptocrinus,  Homocrinus  and  Tentaculites  and  Palaeaster  ?  and  the 
shells  to  Orthis,  Leptaena,  and  Turbo  —  all  being  of  undescribed 
species. 

"  These  strata  occur  on  the  Mississippi  river,  about  one  mile  and 
a  half  above  Cape  Girardeau.  Thickness,  forty  to  fifty  feet."  Cata- 
logue X.  gives  its  fossils. 

Dr.  Shumard's  Report  gives  a  more  extended  description  of  this 
Formation.     I  have  not  seen  it. 

LOWER  SILURIAN. 

We  have  thus  far  observed  ten  Formations  belonging  to  this  series. 

,F.  }— HUDSON  BIVER  GROUP.  M  »— 2d.  MAGNESIAN  LIMESTONE. 

r.  r— TKENTON  LIMESTONE.  X  TO— 2d.  SANDSTONE. 

JP.  s— BLACK  RIVER  AND  BIKD'S-ETE  LIME-  F.  x—3d.  MAGNESIAN  LIMESTONE. 

STONE.  F.  »— 3d.  SANDSTONE. 

F.  i—lBI.  MAGNESIAN  LIMESTONE.  F.  »— ton.  MAGNESIAN  LIMESTONE. 
F.  «— SAOCHAROIDAL  SANDSTONE. 

F.  J— HUDSON  RIVER  GROUP. 

There  are  three  Formations,  which  we  have  referred  to  this 
•Group. 

1st.  Immediately  below  the  Oolite,  of  the  Onondaga  Limestone 
in  the  bluffs  both  above  and  below  Louisiana,  we  find  some  forty 
>feet  of  blue,  gray  and  brown,  argillaceous  magnesian  limestone.* 

*  Dr.  Litton'a  analysis  of  this  rock  gaye  — 

Silica, 30.54 

Alumina  and  peroxide  of  iron,      ........  17.07 

Garlx)Dateof  lime,               ..••*....  30.90 

Carbonate  of  magnesia,      ......                      .           ,  20.02 

Water,                     .  0.70 

09.23 
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The  upper  part  of  these  shales  is  in  thick  beds,  presenting  a  dull 
conchoidal  fracture,  and  containing  Asaphus  megistos  and  Oalymene 
ienaria.  The  lower  part  of  this  division  becomes  more  argillaceous, 
and  has  several  thin  beds  of  bluish  gray  crystalline  limestone,  inter- 
calated, which  contain  many  fossils  of  the  following  species:  — 
Leptaena  sericea,  L.  alternata,  L.  planumbona,  Orthis  jugosa  and  0. 
subquadrata. 

There  are,  also,  strata  of  calcareo-arenaceous  slate,  in  the  same 
position,  filled  with  remains,  which  I  am  unable  to  distinguish  from 
Prof.  Hall's  Palaeophycus  virgatus,  and  another  contorted  species, 
smaller  than  No.  2,  pi.  70  of  Prof.  Hall's  Report.  There  are,  also, 
beds  of  slate,  similar  to  those  above  mentioned,  at  the  base  of  these 
shales,  whose  surfaces  are  covered  with  great  numbers  of  the  Lingula 
ancyloidea. 

Dr.  Shumard  thus  describes  these  beds  at  another  locality :  — 
"  On  the  shore  of  the  Mississippi,  five  miles  below  Louisiana,  a 
bluish  gray  earthy  limestone  occurs  in  thin  layers,  with  conchoidal 
fracture.  These  rocks,  from  the  fossils,  I  am  disposed  to  regard  as 
identical  with  the  Blue  Limestone  of  Cincinnati,  and  Madison,  In- 
diana, which  are  now  considered  as  being  the  equivalents  of  the 
Hudson  River  Group  of  New  York.  The  fossils  are  Asaphus  Megis- 
tos  (Locke),  some  specimens  of  which  were  found  ten  inches  in  length, 
Oalymene  senaria,  Balmania  callicephala  ?  Leptaena  sericea,  Lep. 
planumbona  and  Rhynconella  capax." 

2d.  On  the  Grassy,  three  and  a  half  miles  north-west  of  Louis- 
iana, about  sixty  feet  of  blue  and  purple  shales  are  exposed,  below 
the  beds  above  described.  They  contain  three  species  of  Lingula : 
Lingula  quadrata,  L.  fragilis,  and  still  another  not  named.  The 
first  resembles  the  L.  quadrata  of  Hall,  but  is  destitute  of  the 
"  radiating  striae"  of  that  species,  and  is  larger ;  it  is  more  like  the 
variety  from  the  Trenton  Limestone  than  that  from  the  Hudson 
River  Group. 

3d.  Under  the  2d  division,  are  some  twenty  feet  of  argillo-mag- 
nesian  limestone,  similar  to  that  in  the  1st  division,  interstratified 
with  blue  shales.  Orthis  subquadrata,  0.  jugosa,  Leptaena  alternata, 
Rhynconella  eapax  and  Asaphus  megistos  are  abundant. 

Range  and  ThicJc'kess.  —  These  rocks  have  been  seen  only  in 
Ralls  and  Pike  counties.  On  the  Grassy,  a  thickness  of  120  feet  is 
exposed ;  and  they  extend  below  the  surface,  to  an  unknown  depth. 
The  following  section  gives  the  strata  at  that  locality  :  — 
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No.  1. — 25  feet  of  Lithographic  Limestone  —  Chemung  Group. 
No.  2.-2  feet  of  brown  arenaceous   limestone  - 1  p^^^^^g^  Li^g^tp^^ 
No.  3.  —  1  foot  of  grayish  white  oolitic  limestone  —  J 
.No.  4. — 40  feet  of  argillo-magnesian  limestone  —  ■» 
No.  5.  —  62  feet  of  dark  bine  and  purple  shales  • —  [■  Hudson  River  Group. 
No.  6.  — 18  feet  of  argillo-magnesian  limestone  —  J 

The  Onondaga  beds  are  perfectly  well  defined  at  this  locality, 
though  they  are  but  three  feet  thick.  The  top  and  bottom  divisions 
of  the  Hudson  River  Group  have  some  beds,  whose  lithological  and 
chemical  characters  indicate  hydraulic  qualities. 

Where  this  Formation  is  the  surface  rock,  the  shales  disintegrate 
so  rapidly  that  the  country  is  characterized  by  gentle  slopes  and  a 
heavy  wet  soil,  as  in  places  on  the  plank-road  between  Louisiana 
and  Frankfort. 

Its  stratigraphical  position  is  below  the  oolite  of  the  Onondaga 
Limestone,  as  is  shown  in  the  above  section,  and  there  is  no  doubt  of 
its  resting  upon  the  Trenton  Limestone. 

The  Organic  Remains  are  recorded  in  Catalogue  XL 

F.  (—TRENTON  LIMBSTONB. 

The  upper  part  of  this  Formation  is  made  up  of  thick  beds  of 
hard  compact  bluish  gray  and  drab  limestone,  variegated  with  irregu- 
lar cavities  filled  with  greenish  materials ;  while  the  beds  below  are 
filled  with  irregular  cylindrical  portions,  which  readily  decompose 
on  exposure,  and  leave  the  rock  perforated  with  numerous  irregular 
passages,  that  somewhat  resemble  those  made  in  timber  by  the 
Teredo  navalis. 

The  appearance  of  the  rock,  when  thus  decomposedj  is  very  sin- 
gular, and  is  a  well-marked  character  of  this  part  of  the  Formation. 

The  decomposed,  honey-combed  portions  are  most  admirably 
adapted  to  ornamental  rock-work,  in  gardens  and  yards.  These 
beds  are  exposed  on  the  plank-road,  from  Hannibal  to  New  London, 
north  of  Salt  River,  and  are  seventy-five  feet  thick.  Below  them 
are  thick  strata  of  impure,  coarse,  gray  and  bufi"  crystalline  mag- 
nesian  limestones,  with  many  brown  earthy  portions,  which  rapidly 
disintegrate  on  exposure  to  atmospheric  influences.  This  part  may 
be  seen  in  the  bluff  of  Salt  River,  near  th ;  plank-road,  150 
feet  thick.  The  lower  part  is  made  up  of  hard  blue  and  bluish  gray, 
semi-compact  silico-magnesian  limestone,  interstratified  with  light 
buff  and  drab,  soft  and  earthy  magnesian  beds.  Fifty  feet  of  these 
strata  crop  out  at  the  quarries  south  of  the  plank-road  bridge  over 
Salt  River^  and  on  Spencer's  Creek,  in  Ralls  county. 
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In  the  bluffs  of  Salt  River,  near  the  crossing  of  the  Hannibal 
and  New  London  Plank-road,  the  following  section  of  the  Trenton 
Limestone  was  observed :  — 

No.  1.  — 25  feet  of  bluish  white  compact  limestone,  variegated  with  irregular  cavi- 
ties, filled  with  a  softer  bluish  green  substance.  It  contains  Mwchisonia 
bellicincta  and  other  fossi/ls. 

No.  2.  —  200  feet  of  buff  and  gray  crystalline  limestone,  filled  with  irregular  masses 
of  softer  materials,  which  decompose  on  exposure  and  leave  the  beds 
full  of  winding  passages.  Sometimes  nearly  half  of  the  rock  is  gone, 
leaving  a  mere  skeleton  of  the  harder  parts,  which,  in  general  appear- 
ance, somewhat  resembles  a  coarse  sponge.  These  beds  abound  in  the 
characteristic  fossils  of  the  Trenton  Limestone. 

On  the  south  side  of  the  river,  on  the  same  road,  the  lower  beds 
are  exposed  as  follows :  — 

No.  3.  —  55  feet  of  dark  blue  fine-grained  limestone,  interstratified  with  buff  and 
drab  magnesian  beds :  the  layers  are  separated  by  thin  partings  of  blue 
shale,  filled  with  Trenton  fossils. 

The  upper  and  lower  divisions  of  this  rock  make  excellent 
building  materials;  but  the  middle  beds  disintegrate  rapidly,  and 
are  not  sufficiently  uniform  in  texture  for  such  purposes. 

The  Scenery  connected  with  this  Formation  is  characterized  by 
bold  mural  bluffs,  which  are  often  castellated  in  appearance,  as  in  the 
bluffs  of  Salt  River  and  the  Mississippi.  (See  view  on  page  147, 
Part  II.) 

Organic  Remains. —  Fossils  are  abundant  in  all  parts  of  the 
Formation.  Leptaena  deltoidea,  L.  sericea,  L.  alternata,  Orihis 
peotinella,  0.  testudinaria,  0.  tricenaria,  Rhynconella  capax, 
Murchisonia  gracilis,  M.  bellicincta,  Receptaeulites  Sulcata,  and 
Ohaetetes  lycoperdon,  are  most  common. 

Catalogue  XII.  gives  the  fossils  of  the  Trenton  Limestone  in 
Missouri,  so  far  as  they  have  been  identified. 

Range  and  Thickness.  —  It  has  been  noticed  in  Ralls,  Pike, 
Franklin,  St.  Louis  and  Jefferson  counties,  and  at  several  places  below 
on  the  Mississippi.  The  greatest  thickness  observed  is  375  feet. 
Dr.  Shumard  gives  the  following  description  of  it,  and  the  Black- 
River  and  Bird's-eye  Limestones  in  Jefferson  county:  — 

"  Bluish  gray  and  light  drab  compact  limestone,  with  a  smooth  conohoidal  frac- 
ture, in  thin  and  heavy  beds,  frequently  presenting  a  castellated  appearance.  Near 
the  base  of  the  Formation  the  rockis  frequently  traversed  in  all  directions  by  vermi- 
cular cavities  and  cells.  The  superior  layers  represent  the  Trenton  Limestone,  and 
are  usually  highly  fossiliferous.  The  following  species  are  most  characteristic : 
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Leptaena  filUtexta,  L.  sericea,  Orthia  tricenaria,  0.  suhaequata,  Illaenus  crassicauda  and 
Chaetetes  lycoperdon.  Towards  the  base  we  find  fossils  of  the  "  Black-Kirer,"  and, 
perhaps,  of  the  "Birds-eye  Limestone"  of  the  New  York  System.  Those  repre- 
senting the  former  group  are,  Orthoceras  fusiforme,  Ormoceras  tenuifilum,  Gonioeeras 
aneeps,  etc.,  and  of  the  latter  group  Orthoceras  multicameraium  ?  and  Modiola  obtusa. 
Thus  far,  we  have  not  been  able  to  separate  these  different  groups  by  any  well- 
marked  changes  in  lithological  characters." 

Tkere  is  a  mere  possibility  that  the  lower  beds  of  the  Cooper 
Marble  of  Marion  and  Cooper  counties  (see  Reports  on  those 
counties)  belong  to  this  Formation.  And,  though  no  fossils  have 
been  found  in  that  part  of  them,  it  has  the  lithological  characters  of 
the  upper  division  of  this  limestone,  and  may  occupy  the  same  strati- 
graphical  po8iti<?n ;  but  this  can  not  be  ascertained  with  certainty, 
as  the  1st  Magnesian  Limestone  and  the  Hudson  River  Group  are 
wanting  at  those  localities. 

No  valuable  minerals  have  been  observed  in  it.  The  upper  and 
lower  beds  furnish  very  superior  building  stones ;  but  the  columns  of 
the  Court-House  in  St.  Louis,  were  from  the  middle  strata,  that  much 
more  readily  disintegrate,  and,  consequently,  fail  to  produce  so 
happy  an  effect  as  those  rocks  which  carry  the  impress  of  durability. 
The  Cape  Girardeau  Marble,  and  McPherson's,  are  in  the  upper  beds. 

r.s— BlACK-RrVER  ANDBIRD'S-ETE  LIMESTONES. 

I  have  not  had  an  opportunity  of  examining  these  rocks ;  but, 
according  to  Dr.  Shumard  — 

"  They  are  bluish  gray  or  doTe-colored,  compact,  brittle  limestones,  with  a 
smooth  conchoidal  fracture.  The  beds  vary  in  thickness  from  a  few  inches  to  seve- 
ral feet."  "  Near  the  base,  the  rock  ia  frequently  traversed  in  all  directions  by  ver- 
micular cavities  and  cells." 

They  may  be  used  for  building  purposes  and  for  quicklime,  where 
no  better  limestones  are  found. 

Mange  and  Thickness.  —  They  crop  out  under  the  Trenton  Lime- 
stone at  St.  Albans,  and  in  other  localities  in  Franklin  county,  and 
at  Selma  and  several  other  places  on  the  Mississippi  river.  Their 
thickness  is  fifty  or  sixty  feet. 

The  Organic  Remains  are  mentioned  in  Catalogue  XIH. 

CALCIFEROUS  SANDROCK. 

We  have  referred  seven  very  important  formations  to  this  divi- 
sion of  the  New  York  System.  Future  investigations  may  prove 
those,  in  which  we  have  found  no  characteristic  fossils,  distinct  from 
the  Calciferous  Sandrock.    The  seven  divisions  are  as  follows :  — 
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F.<— iBT  MAflNESIAN  LIMESTONE. 


This  Formation  is  developed  in  many  parts  of  the  State.  It  is 
usually  a  gray  or  buff,  crystalline,  cherty,  silico-magnesian  limestone, 
filled  -with  small  irregular  masses  of  a  soft  white  or  greenish  yellow 
silicious  substance,  which  rapidly  decomposes  when  exposed,  and 
leaves  the  rock  full  of  irregular  cavities,  and  covered  with  rough 
projecting  points.  These  rugged  weather-worn  strata  crop  out  in 
the  prairies,  and  cap  the  picturesque  bluffs  of  the  Osage  in  Benton 
and  the  neighboring  counties. 

These  beds  often  pass  into  a  homogeneous  buff  or  gray  crystal- 
line magnesian  limestone,  which  is  frequently  clouded  with  blue  or 
pink,  and  would  make  a  good  fire-rock  and  building  stone. 

At  other  places  the  strata  become  compact,  hard,  and-  clouded  as 
above,  forming  a  still  more  beautiful  and  durable  marble. 

Some  of  the  upper  beds  are  silicious,  presenting  a  porous,  semi- 
transparent  vitreous  mass,  in  which  are  disseminated  numerous 
small  globular,  white,  enamelar  oolitic  particles.  They  are  some- 
times in  regular  and  continuous  strata,  at  others  in  irregular  masses, 
presenting  mammillated  and  botryoidal  and  drusy  forms  of  this 
beautiful  mineral.  In  some  parts  of  Benton  and  the  neighboring 
counties,  these  masses,  left  by  the  denuded  strata,  literally  cover  the 
surface  and  render  the  soil  almost  valueless  for  ordinary  cultivation. 
Other  strata  abound  in  concretions^  or  organic  forms,  which 
resemble  wooden  button-moulds,  with  a  central  aperture  and  one 
convex  surface.  Masses  of  calcareous  spar  are  quite  abundant  in 
the  upp&r  beds.  But  the  lower  part  of  this  Formation  is  made  up 
of  thin  regular  strata,  of  a  soft  earthy,  light  drab  or  cream-colored 
silico-argillaceous  magnesian  limestone.* 

Above  the  beds  already  described,  we  find,  in  several  places  in 
the  State,  a  succession  of  hard  silicious,  dark  bluish  gray  semi-crys- 
talline limestones,  interstratified  with  grayish  drab  earthy  magne- 
sian varieties,  all  in  regular  layers  destitute  of  chert.  These  strata 
have  been  joined  to  the  1st  Magnesian  Limestone,  with  the  expecta- 
tion that  they  may  prove  distinct  from  the  Calciferous  Sandrock  and 
the  1st  Magnesian  Limestone,  and  be  identified  with  the  Chazy 
Limestone  or  some  other  formation.  A 


*  This  variety  of  Magnesian  Limestone  is  generally  called  "  Cotton  Bock  "  in 
many  parts  of  the  State.     (See  2d  Magnesian  Limestone.) 
H  2. 
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The  following  section  on  Spencer's  Greet  gives  the  position  of 
these  beds :  — 

No.  1.  — 250  feet  of  Trenton  Limestone. 

No.  2.  —  50  feet  of  grayish  drab  argillo-magnesian  limestone,  in  regular  beds,  in- 
terstratified  with  harder  blue  semi-crystalline  layers.  A  very  large 
Orthoceratite  was  found  at  the  junction  of  this  and  the  Trenton  Lime- 
stone, and  Cythere  sublaevis  is  abundant  in  the  dark-colored  beds. 

No.  3.  —  5  feet  of  grayish  buff  crystalline  limestone,  containing  numerous  particles 
of  calcareous  spar. 

No.  i.  —  12  feet  of  grayish  drab  argillo-magnesian  limestone,  in  beds  from  four  to 
ten  inches  thick.  It  has  an  earthy  dull  couchoidal  fracture  —  Cotton 
Hook. 

No.  5.  — 15  feet  of  buff  crystalline  magnesian  limestone,  containing  numerous  cells 
or  cavities  of  light-colored  pulverulent  silicioua  matter. 

No.  6.  — 12  feet  of  magnesian  limestone,  like  No.  4. 

No.  7.  — 15  feet  of  Saccharoidal  Sandstone. 

Nos.  3,  4,  5  and  6  are,  doubtless,  identical  with  the  strata  de- 
scribed above,  from  localities  in  Benton  county,  and  belong,  without 
doubt,  to  the  Calciferous  Sandrock ;  but  No.  2  is  probably  a  distinct 
formation.  Dr.  Shumard  gives  the  following  description  of  this 
Formation :  — 

"  1st.  Light  buff  and  gray  magnesian  limestone,  in  layers  from 
an  inch  to  a  foot  in  thickness,  passing  downwards  into  more  com- 
pact close-textured  magnesian  limestone,  with  thin  partings  of  bluish 
argillaceous  shale.  These  beds  often  contain  cavities  filled  with 
crystals  of  calc  spar,  and  the  newly-fractured  surfaces  present  a 
shining  appearance  from  the  presence  of  spar.  This  group  contains 
a  small  species  of  Cythere  sublaevis,  which  we  have  found  in  great 
numbers  near  its  junction  with  the  sandstone  on  the  Pacific  Rail- 
road, near  Hamilton's  Creek,  and  at  the  "White  Sand  Cave,"  on  the 
old  Potosi  road,  seven  and  a  half  miles  from  Ste.  Genevieve. 

"Greatest  thickness  observed,  two  miles  below  Plattin  Rock, 
is  152  feet. 

"2d.  Alternation  of  buff  and  gray  magnesian  limestone  and 
bluish  gray  compact,  fine-textured  limestone,  in  layers  from  an  inch 
to  two  feet  thick.     Thickness,  thirty  to  fifty  feet." 

The  1st  division  described  by  Dr.  Shumard,  is  identical  with  the 
beds  No.  2  of  the  above  section,  on  Spencer's  Creek.  Dr.  Shumard, 
also,  found  the  Qythere  in  the  beds  by  him  described.  The  2d  divi- 
sion may  be  the  same  as  the  rocks  overlying  the  Saccharoidal  Sand- 
stone in  Benton  and  Ralls. 

Thickness  and  Eange. — The  lower  division  of  this  formation 
varies  from  ten  to  fifty  feet  in  thickness ;  while  the  upper  division 
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ranges  from  75  to  150  feet.  It  crops  out  along  the  bluffs  of  the 
Osage  in  Benton  and  St.  Clair  counties,  on  the  Missouri  in  Boone, 
and  on  Brush  Creek,  in  Sec.  18  of  Town.  36,  K.  25,  and  on  Spen- 
cer's Creek  in  Ralls. 

Minerals. — It  contains  calcareous  spar,  heavy  spar,  and  the 
Sulphurets  of  Iron,  Lead  and  Zinc,  in  small  quantities.  Its  strati- 
graphical  position  is  between  the  Trenton  Limestone  and  the  Sac- 
charoidal  Sandstone ;  as  shown  in  section  19,  and  in  the  above  sec- 
tion from  Spencer's  Creek. 

Organic  Remains.  —  Only  two  described  species  have  been  de- 
tected in  the  1st  Magnesian  Limestone ;  Qythere  sublaevis  in  the 
upper  division,  and  Straparollus  [Ophileta)  laevataf  was  found  in 
the  lower  division,  only  twelve  feet  above  the  Saccharoidal  Sand- 
stone, in  the  bluff  above  Warsaw. 

Economical  Value.  —  Some  of  the  magnesian  beds  furnish  a 
good  fire-rock ;  the  compact  clouded  layers,  a  beautiful  and  durable 
marble;  and  the  Ootton  Rock  is  much  used  for  building  purposes. 
It  is  soft  and  easily  wrought  when  fresh  from  the  quarries,  but  be- 
comes harder  on  exposure ;  though  it  is  scarcely  compact  enough 
to  endure  our  climate,  or  strong  enough  to  sustain  heavy  masonry 
without  crushing.  The  porous  silicious  strata  promise  to  make  good 
mill-stones.  The  decomposition  of  these  rocks  forms  a  productive 
soil ;  but  the  almost  indestructible  cherty  portions  cover  the  land  in 
many  places,  and  render  it  almost  useless  for  cultivation. 

r.  M— SACCHAROIDAL   SANDSTONE. 

This  Formation  is  usually  a  bed  of  white  friable  sandstone,  slightly 
tinged  with  red  and  brown,  which  is  made  up  of  globular  concretions 
and  angular  fragments  of  limpid  quartz.  It  presents  very  imper- 
fect strata,  but  somewhat  more  distinct  lines  of  deposition,  variously 
inclined  to  the  planes  of  stratification.  When  separated  at  the  lines 
of  stratification  or  deposition,  the  surface  presents  larger  globular 
particles  of  quartz  and  water-worn  fragments  of  chert,  apparently 
from  the  inferior  limestone ;  while  still  larger  fragments  of  decom- 
posing chert  are  frequently  disseminated  through  the  whole  stratum. 
Sometimes  it  becomes  a  pure  white  homogeneous  mass  of  slightly 
coherent  particles  of  silex,  which  very  much  resembles  loaf-sugar. 
A  portion  of  this  gave,  by  Dr.  Litton's  analyses,  in  100  parts  — 

1  2 

Silica, 98.81  99.02 

Lime 0.92  0.98 

99.73  99.90 
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This  sandstone  is  so  friable,  that  specimens  are  broken  off  with 
great  difficulty,  and  when  separated  from  the  mass,  can  be  crumbled 
with  ease  between  the  fingers.  And  yet,  it  withstands  the  action  of 
atmospheric  and  aqueous  agencies  as  long  as  almost  any  rock  in  the 
State. 

The  projecting  mass,  represented  in  Fig.  8,  is  an  illustration  of 
its  abilities  to  endure  the  action  of  the  weather;  and  the  numerous 
instances  where  it  extends  into  the  bed  of  the  Missouri  and  other 
streams,  and  their  strong  currents  sweep  over  and  against  it,  show 
its  power  to  withstand  the  abrading  force  of  running  water. 

At  places,  the  whole,  or  a  part  of  it,  becomes  vitreous,  semi^ 
transparent,  and  oolitic.  This  change  seems  to  be  produced  by  a 
deposition  of  white  opaque  ehalcedonic  silex,  in  the  interstices  be- 
tween the  original  particles  of  the  sandstone,  perhaps  from  an  aque- 
ous solution  percolating  through  the  bed. 

These  vitreous  portions  are  most  abundant  where  the  formation 
is  thin  and  the  unaltered  parts  most  distinctly  stratified ;  but  the 
lines  separating  the  vitreous  from  the  unchanged  parts  do  not  cor- 
respond with  the  lines  of  stratification,  as  may  be  seen  in  many 
localities,  and  even  in  hand  specimens.  A  horizontal  line  often 
separates  the  common  varieties  from  the  vitrified,  as  if  waters  had 
stood  on  a  level  with  the  line,  and  deposited  the  silex  in  sufficient 
quantities  to  fill  all  the  interstices  of  the  part  of  the  sandstone 
covered  by  it. 

On  the  road  from,  Bolivar  to  Springfield,  fifteen  miles  from  the 
former  town,  in  Sec.  16,  Town.  31,  R.  22,  I  saw  fine  specimens  of 
this  rock,  thus  changed,  and  the  whole  more  distinctly  stratified  than 
at  any  other  place  observed.     We  there  get  the  following  Section :  — 

No.  1.  —  65  feet  of  Ferruginous  Sandstone. 

No.  2.  — 150  feet  of  Enmnital  Limestone. 

No.  3.  —  30  feet  of  Chouteau  Limestone. 

No.  4.  —  75  feet  of  Vermicular  Sandstone  and  Shales. 

No.  5.  —  10  feet  of  Lithographic  Limestone. 

No.  6.  -^  12  feet  of  Sacchceroidal  Sandstone. 

In  some  places  this  sandstone  is  highly  colored  with  various 
shades  of  red  and  brown.  At  Versailles  it  is  brown,  with  some 
strata  tinged  with  purple,  and  peach-blossom,  and  red ;  at  Bolivar  it 
is  brown,  red  and  ash-colored;  and  a  yellowish  brown  at  several 
places  between  Bolivar  and  Springfield. 

These  colors  are  due  to  various  substances,  mostly  oxides  of  iron, 
which  have  infiltrated  and  filled  up  the  interstices  between  the  ori- 
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ginal  particles  of  the  sandstone.  This  is  obvious  when  the  rock  is 
examined  with  the  microscope ;  for  the  colorless  particles  of  quartz 
are  as  abundant  as  ever  in  the  portions  most  highly  colored,  while 
the  shades  of  color  are  caused  by  the  matter  between  them,  which 
forms  a  cement,  and  renders  these  colored  parts  of  this  rock  much 
more  tenacious  and  durable. 

Range  and  Thickness.  —  This  interesting  Formation  has  a  wide 
range  over  the  State.  I  have  seen  it  in  Ralls,  Boone,  Saline, 
Cooper,  Moniteau,  Pettis,  Benton,  Morgan,  Hickory,  St.  Clair, 
Cedar,  Polk  and  Dallas ;  and  Drs.  Shumard  and  Litton  observed  it 
in  Perry,  Franklin,  Ste.  Genevieve  and  other  counties. 

Its  thickness  is  very  variable,  from  one  to  seventy  feet.  At 
times  it  thickens  very  rapidly ;  so  much  so,  as  to  increase  thirty 
or  forty  feet  in  a  few  hundred  yards. 

In  a  bluff  about  two  miles  north-east  of  Warsaw,  is  a  very  strik- 
ing illustration  of  this  change  of  thickness.  This  sandstone  crops 
out  along  the  bluff,  between  the  1st  and  2d  Magnesian  Limestone, 
and  in  a  few  yards  decreases  in  thickness  from  twenty  feet  to  one. 
"Where  thinnest  it  is  semi-vitreous,  and  the  line  of  demarcation 
between  it  and  the  limestones  is  very  distinct. 

Near  the  same  place  is  a  locality  where  the  sandstone  thickens 
so  rapidly  as  to  present  the  appearance  of  a  dyke,  cutting  off  the 
strata  of  limestone  above  and  below  that  Formation.  I  have  hand 
specimens  broken  from  the  junction  of  this  dykeJike  mass  with  the 
wall  of  the  adjacent  limestone,  which  are  half  sandstone  and  half 
limestone,  showing  the  two  rocks  firmly  cemented  together. 

On  Bear  Creek,  south-west  of  Warsaw,  is  another  instanoe  of  the 
same  phenomenon,  still  more  remarkable.  Fig.  8  il  a  hasty  sketch 
made  upon  the  spot. 

In  this  section  th«  highest  rock  exposed  is  the  Chouteau  Lime- 
stone ;  the  highest  in  the  lower  exposure  is  the  1st  Magnesian  Lime- 
stone ;  the  thick  white  stratum  in  the  middle  is  the  Saccharoidal 
Sandstone ;  and  the  large  mass,  in  front  is  the  same,  suddenly  increas- 
ing in  thickness  from  one  and  a  half  to  twenty  feet,  cutting  off  the 
strata  of  limestone  both  above  and  below  it,  like  a  dyke  of  trap,  or 
greenstone.  The  roek  below  the  Saccharoidal  Sandstone  is  the  2d 
Magnesian  Limestone.  The  projecting  thick  mass  is  a  homogeneous 
friable  white  sandstone,  while  the  regular  bed,  on  each  side,  shows 
lines  of  stratification  and  is  more  vitreous. 

Such  are  the  facts  here ;  and  similar  phenomena  were  observed 
in  the  railroad  cut  above  Hermann,  in  Moniteau,  and  elsewhere,  by 
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myself  and  Mr.  Meek ;   but  I  must  admit  that  sucli  a  freak  among 
sedimentary  rocks,  I  have  never  observed  in  any  other  formation. 

One  might  give  a  satisfactory  reason  for  its  penetrating  the  strata 
above,  but  by  vrhat  process  of  Nature  it  was  made  to  cut  off  the  beds 
below,  is  not  so  obvious.  There  is,  perhaps,  a  possibility,  that  after 
the  deposition  of  the  2d  Magnesian  Limestone,  the  waters,  which 
deposited  the  silicious  matter  of  the  sandstone,  first  cut  a  channel  in 
the  upper  strata  of  the  limestone.  But  future  investigations  may  enable 
us  to  solve  the  difficulty  more  satisfactorily. 


Kg.  8. 


tftlWELBlTBEtr  J.  M.  KERSHAW  SC 

VIEW  OB  THE  SACCHAKOIDAL  SANDSTONE  ON  BEAK  CKEEK,  ST.  CLAIR  COUNTY. 


Organic  Bemains.  — A  few  imperfect  shells,  probably  of  the  genus 
MurcJiisonia,  discovered  by  Mr.  Meek,  are  the  only  organic  remains 
yet  observed  in  this  sandstone^      Those  fossils  were  in  small  concre- 
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tionary  masses,  "whicli  may  have  contained  them  previous  to  the  de- 
position of  the  sandstone.  ' 

StratigrapMcal  Position.  —  Sections  19  and  Nos.  4  and  5,  of 
PI.  XIV.,  show  its  place  between  the  1st  and  2d  Magnesian  Lime- 
stones.    See,  also.  Fig.  8. 

Economical  Value.  —  The  purer  portions  of  this  rock  furnish 
the  best  sand  for  glass  manufacture,  cements  and  mortars ;  and, 
in  short,  for  all  purposes  for  which  similar  material  is  used.  It 
sometimes  renders  the  soil  too  sandy ;  as  may  be  observed  south  of 
Bolivar  and  many  other  places. 

Mineral  Contents.  —  Fragments  of  chert,  arid  the  infiltrated 
oxides  of  iron,  carbonate  of  lime  and  silex,  are  the  only  mineral 
substances  seen  in  it. 

Mv—2l>  MAGNESIAN  LIMESTONE. 

The  Lithological  characters  of  this  Formation  are  very  much  like 
those  of  the  1st  Magnesian  Limestone  above  described.  The  follow- 
ing section  from  the  bluffs  of  the  Osage,  above  Warsaw,  will  give  an 
idea  of  its  general  character :  — 

No.    1.  — 12  feet  Ist  Magnesian  Limestone. 

No.    2.  —  4  feet  Saooharoidal  Sandstone. 

No.  3.  — 15  feet  of  soft,  earthy,  fine-grained,  yellowisli  white  or  drab  silieo-magne- 
sian  limestone,  with  a  conohoidal  earthy  fracture,  in  beds  from  half  of 
an  inch  to  one  foot  thick,  interstratified  with  thin  layers  of  bluish  silico- 
argillaceous  Magnesian  Limestone.     It  is  called  "  Cotton  Roch." 

No.  4.  —  1  foot  of  coarse-grained  crystalline  greenish  brown  limestone,  in  thin 
laminse.  The  crystals  are  as  large  as  buck-shot,  and  give  the  rook  a 
brecciated  appearance. 

No.    5.  —  8  feet  of  limestone,  like  No.  3,  interstratified  with  chert. 

No.  6.  — 10  feet  of  compact  buff  silicious  limestone,  filled  with  heavy  spar  and  iron 
pyrites,  some  parts  so  variegated  with  flesh-eolored  spots  as  to  present 
the  appearance  of  a  breccia  —  a  beautiful  and  durable  marble. 

No.    7.  —  3  feet  coarse  gray  brown  and  buff  crystalline  magnesian  limestone,  filled 
with  masses  and  veins  of  calcareous  spar. 
- 1  foot,  like  No.  3. 

-  5  feet,  like  No.  7. 

-  6  feet  of  hard  compact  gray  silicious  limestone,  interstratified  with  chert 
and  "Cotton  Bock." 

- 1  foot  of  yellowish  gray  Saooharoidal  Sandstone. 
-4  feet,  like  No.  10. 
-10  feet,  like  No.  3. 

-  5  feet  semi-oolitic  sub-crystalline  hard  gray  silicious  limestone,  interstrati- 

fied with  compact  flesh-colored  silicious  beds. 
No.  15.  —  6  feet  of  soft  buff  fine-grained  Magnesian  Limestone,  interstratified  with 
chert  and  a  compact  flesh-colored  silicious  limestone. 


No. 

8. 

No. 

9. 

No. 

10. 

No. 

11. 

No. 

12. 

No. 

13. 

No. 

14. 

122  GEOLOGICAL   SUEVET. 

No.  16.  —  26  feet  of  coarse  gray  and  buff  silico-magnesian  limestone,  yariegated  by 
cavities  filled  with  a  wMte  or  yellowish  pulyerulent  silicious  substance, 
which  decomposes  on  exposure  and  leaves  the  rock  porous.  It  is  an 
excellent  fire-rock. 

No.  17.  —  4  feet,  like  No.  14. 

No.  18.  —10  feet,  like  No.  15.     Strata  undulating. 

No.  19.  — 2  feet  of  fine  compact  flesh-colored  silicious  limestone. 

No.  20.  —  8  feet  of  hard  gray  crystalline  semi-vitreous  calcareous  sandstone,  with 
chert  interspersed. 

No.  21.  —  20  feet  slope  to  water. 

A  specimen  from  No.  3  of  this  section,  from  Mr.  Atkisson's  well 
at  Warsaw,  gave,  by  Dr.  Litton's  analysis,  in  100  parts  — 

SiUca, •        .        .        .        .  13.27 

Alumina  and  peroxide  of  iron 0.62 

Carbonate  of  lime, 47.01 

Carbonate  of  magnesia, 38.86 

99.66 

A  specimen  from  the  bluish  silico-argillaceous*  beds  of  No.  3 
gave,  in  100  parts  — 

Silica, 63.44 

Alumina  and  peroxide  of  iron, 10.72 

Carbonate  of  lime 13.69 

Carbonate  of  magnesia 10.75 

Water 0.41 


A  specimen  from  No.  16  gave,  in  100  parts  — 


98.91 


Insoluble  in  hydrochloric  acid, 6.08 

Alumina  and  peroxide  of  iron, 0.60 

Carbonate  of  lime, 52.16 

Carbonate  of  magnesia, 40.39 

99.23 

The  white  and  yellowish  part  of  the  same  rock  gave,  in  100  parts  - 

Silica, 91.14 

Alumina  and  a  trace  of  peroxide  of  iron, 1.63 

Lime, 2^60 

Magnesia,            1.56 

Carbonic  acid  and  water, 3.07 

100.00 


*  Very  thin  strata  of  bluish  white  silico-argillaceous  magnesian  limestone, 
abound  in  the  upper  part  of  the  formation. 
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A  specimen  of  semi-oolitic,  gray  and  buff,  porous  silico-magnesian 
limestone,  from  the  prairie  north-east  of  Warsaw,  gave,  in  100 
parts  — 

Insoluble  in  nitric  acid, 6.67 

Alumina  and  peroxide  of  iron, 0.98 

Carbonate  of  lime 49.35 

Carbonate  of  magnesiB, 41.QS 

Water, 0.90 


In  many  places,  this  Formation  contains  thin  beds  of  white  pul- 
verulent argillo-silicious  mineral,  which  is  frequently  called  Chalk, 
and  is  often  used  as  a  substitute  for  that  mineral. 

A  specimen  of  it  from  the  land  of  Mr,  Ruby  Walker,  of  Cooper, 
gave,  in  100  parts  — 

Silica, 89.18 

Alumina, 7.37 

Lime, 0.52 

Water, 2.21 

99.28 

These  results  prove  it  entirely  different  from  chalk,  which  is  a 
very  pure  carbonate  of  lime. 

Range  and  Thickness.  —  I  have  observed  this  limestone  in  Boone, 
Cooper,  Moniteau,  Cole,  Callaway,  Morgan,  Benton,  Pettis,  St. 
Clair,  Cedar,  Green,  Camden,  Ste.  Genevieve,  Gasconade,  Frank- 
lin, Polk  and  Dallas.  It  forms  many  of  the  bluffs  of  the  Osage^ . 
Pomme  de  Terre,  Sac,  Grand  and  Tebo  rivers,  and  of  the  Mis- 
souri, from  Providence  to  Washington. 

Its  thickness  above  Warsaw  is  more  than  180  feet;  and  on  the 
Moniteau,  in  Sec.  18,  Town.  46,  R.  15,  it  is  156  feet.  See  the  fol- 
lowing, taken  by  Mr.  Meek  at  that  place :  — 

No.  1.  —  Sacoharoidal  Sandstone, 4  feet. 

No.  2.  —  2d.  Magnesian  Limestone, 156  feet. 

No.  3.  —  2d.  Sandstone, 5  feet. 

Its  stratigrapMeal  position  is  hetveen  the  Saccharoidal  and  2d. 
Sandstone,  as  seen  in  the  section  above,  and  in  Nos.  6  and  7  of 
PI.  XIV. 

Organic  Remains.  — But  few  fossils  have  been  observed  in  this 
Formation.  Mr.  Meek  discovered  some  imperfect  specimens  of  the 
genera,  StraparoHus,  Murehisonia  and  Pleurotomaria.. 
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Dr.  Shumard  has  observed  two  species  of  Straparollus  and 
Murchisonia  melaniaformis.  I  saw  a  SiraparoUus  near  "Warsaw, 
and  a  Murchisonia  melaniaformis  and  Orinoidal  columns  at  Jef- 
ferson City. 

Economical  Value.  — The  so  called  "Cotton  Kock"  of  this 
Formation  is  very  soft  when  fresh  from  the  quarry,  and  can  be 
easily  wrought  for  building  purposes.  It  is  much  used  for  chimneys 
and  all  ordinary  structures,  and  is  more  durable  than  its  lithological 
characters  would  at  first  indicate,  as  it  hardens  on  exposure  ;  but  it 
seldom  becomes  sufficiently  strong  to  sustain  the  pressure  of  heavy 
masonry,  or  so  compact  as  to  endure  our  climate  without  disintegra- 
tion, unless  care  be  taken  to  select  the  harder  beds  where  free 
from  joints  and  seams,  as  the  most  of  those  used  in  the  Capitol  at 
Jefferson  City.  Many  of  the  compact  silicious  beds,  afford  a  very 
durable  building  rock.  Some  beds  make  an  excellent  fire-rock.  Soils 
produced  by  its  decomposition  are  good ;  but  the  almost  indestructi- 
ble masses  of  chert  left  on  the  surface,  are  very  troublesome 
to  the  cultivators  of  the  soil,  as  many  in  the  counties  of  Benton, 
Morgan  and  Moniteau  can  well  testify. 

Mineral  Contents.  —  The  chert  of  this  Formation  is  often  beauti- 
fully agatized.  Seavy  Spar,*  Calcareous  Spar,'\  and  Iron  PyritesX 
are  abundant.  At  a  locality,  in  the  prairie  north-east  of  Warsaw, 
there  is  a  large  bed  of  heavy  spar  or  sulphate  of  haryta,  which  is 
penetrated  by  numerous  long  cylindrical  columns  of  iron  pyrites. 
The  iron  pyrites  often  decomposes  and  leaves  the  spar  full  of  par- 
allel holes. 

Sulphate  of  Magnesia  frequently  forms  incrustations  in  the 
crevices  and  caves ;  sulphate  of  iron,  also,  exists  as  an  incrustation 
in  many  places. 

Sulphurets  of  Copper  and  Zina  occur  in  small  quantities.  I  am 
indebted  to  Judge  Wright,  of  Warsaw,  for  one  locality  of  those 
minerals,  north-east  of  that  town. 

Gfalena,  the  mineral  of  our  miners,  is  found  in  large  quantities  in 
this  limestone,  in  Moniteau, ||  Benton  and  Morgan  counties;  and  has 
been  seen  in  St.  Clair,  Hickory,  Dallas  and  Polk.    Several  mines  have 

*  Heavy  Spar,  Sulphate  of  Baryta,  is  the  well-known  Tiff  of  the  miners. 

I  Calcareous  Spar  is  called  "  Blossom,"  or  "  Olass  Tiff,  "  by  miners. 
J  Called  Sulphur  hy  coal  miners,  and  Mundk  by  others. 

II  For  an  account  of  the  Lead  Mines  of  Moniteau,  see  Mr.  Meek's  Report ;  and 
for  those  of  Franklin,  Dr.  Litton's  and  Dr.  Shumard's  Report. 
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been  opened  on   Cole-Camp  Creek,  in  Benton,  wMch  promise  an 
abundant  yield.     There  is  mucb  lead  in  that  region. 

A  specimen  of  galena  from  a  mine  opened  by  Mr.  James  Glenn, 
near  this  creek,  in  Town.  42,  R.  21,  gave,  in  100  parts — 

Sulphur 13.86 

Lead, 85.43 

99.29 

A  specimen  from  this  locality,  was  reported  as  yielding  90  per 
cent,  of  Lead ;  but  I  saw  none  quite  so  rich  in  that  metal. 

Good  Iron  Ore,  Hematite,  was  observed  in  Dallas,  west  of  Buf- 
falo. That  ore  was,  also,  seen  in  the  bluff  above  Warsaw ;  but  in 
this  locality,  it  contains  too  much  sulphuret  of  iron,  as  the  following 
analysis  shows :  — 

Sulphur, 1.05 

Silica 2.11 

Peroxide  of  iron, 89.85 

Alumina, 0.87 

Water, ■  10.01 

Contrary  to  the  expectation  of  many,  the  2d  Magnesian  Lime- 
stone is  proved  to  be  rich  in  mineral  deposits. 

Glares  Sulphur  Spring,  on  the  north  of  Grand  River,  rises 
from  a  valley  of  denudation  in  this  Formation. 

The  scenery  connected  with  the  2d  Magnesian  Limestone  is 
well  represented  in  Pi.  VII. 

p.  Ml  —  2m.  SANDSTONE. 

This  is  usually  a  brown  or  yellowish  brown  fine-grained  sand- 
stone, distinctly  stratified  in  regular  beds,  varying  from  two  to 
eighteen  inches  in  thickness.  The  surfaces  are  often  ripple-marked 
and  micaceous.  'It  is  sometimes  quite  friable,  though  generally 
sufficiently  indurated  for  building  purposes.  The  upper  part  is  often 
made  up  of  thin  strata  of  light,  soft  and  porous,  semi-pulverulent 
sandy  chert  or  horn-stone,  whose  cavities  are  usually  lined  with 
limpid  crystals  of  quartz.  Fragments  of  these  strata  are  very 
abundant  in  the  soil  and  on  the  ridges  where  this  sandstone  forms 
the  surface  rock.  It  sometimes  becomes  a  pure  white  fine-grained 
soft  sandstone,  as  on  Cedar  Creek  in  Washington  county,  in  Frank- 
lin and  other  localities. 

Range  and  Thickness.  —  This  rock  was  observed  on  the  bluffs 
of  the  Niangua,  Osage  and  Gravois,  in  the  counties  of  Camden  and 
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Morgan.     On  the  Nlangua,  it  is  seventy  feet   thick.     (See  Nos. 
6  and  T,  PI.  XIV.) 

Its  straUgrarphical  pasitim  is  between  the  2d  and  3d  Mngnesian 
Limestones^  as  seen  on  the  Niangua  and  Gravois.  (See  Nos.  6  and 
7,  PI.  XIV.) 

Organic  Remains.  —  Some  very  imperfect  shells  of  the  genera 
OrtMsyLeptaena  and  Straparollus,  and  a  Trilohite,  were  found  in  the 
cherty  portions  of  this  Formation,  on  the  Niangua.  Dr.  Shiunard, 
also,  observed  a  Pleurotomaria  and  Orthoeeratite  in  this  rock,  in 
Franklin  county. 

Mconomieal  Value.  —  Some  of  the  strata  are  so  true  and  even, 
present  surfaces  so  smooth,  and  break  so  easily  into  any  desirable 
shape,  that  it  furnishes  excellent  building  material  and  flagstones  at 
a  very  moderate  expense.  When  fine-grained  and  purely  silicious, 
it  makes  a  very  refractory  fire-rock,  as  experience  has  abundantly 
proved.  The  excellent  hearth-stones  used  in  the  iron  furnaces  at 
Pilot  Knob  and  Iron  Mountain,  and  at  the  Moselle  Iron  F.urnace,  in 
Franklin  county,  are  from  this  Formation. 

It  has  a  deleterious  effect  upon  the  soils  over  it,  save  where  they 
are  so  clayey  as  to  need  sand  to  render  them  light  and  porous. 

At  Cove  Mine  the  lode  of  galena  extends  into  this  sandstone. 
(See  Dr.  Litton'a  Report,  p..  18,  Part  H.) 

r.a— ,3d,magnesian  limestone. 

This  limestone  is  exposed  in  the  high  and  picturesque  bluffs  of 
the  Niangua,  in  the  neighborhood  of  Bryce's  Spring,  where  the  fol- 
lowing strata  were  observed :  — 

No,  1.  — ,5.0.  feet:of  the  2d  Samdstome. 

Np.  2.  —  80  feet  of  gray  and  buff  crystalline  silioo-magnesian.  limestone,  somewhat 
clouded  with  flesh-colored  spots  and  bluish  hands.  It  is  regularly  stra- 
tified in  thick  beds,  some  of  which  have  many  cells  filled  with  a  white 
pulTerulent  silicious  substance ;  while  others  are  ferruginous  and  semi- 
oolitic.     It  contains  yery  little  chert.     - 

No.  3.  —  50  feet  of  blue  and  white  ferruginous  chert,  interstratified  with  hard,  com- 
pact and  flesh-colored  silicious .  limestone. 

No.  4.  —  IQOfeet,  like  No.  2,  save  some  beds  are  hard,  compact,  buff  or  flesh-colored 
and  silicious. 

No,.  5. — ^^20  feet,  of  light, drab;  fine-grained  crystalline  siljco-magnesian.  limestone, 
often  slightly  tinged  with  peachrblossom  and  beautifully  clouded  with 
.  darker  spots  and  bands  of  the  same  hue  or  flesh  color.     It  is  distinctly 

stratified  in  beds  of  medium  thickness. 

No.  6.  —50  feet,  like  No.  2. 

No.  7.  -!-  30  feet  of  the  Zd  Swlatone  crops  out  lower  down. 
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A  specimen  from  No.  5  gave,  by  analysis,  from  100  parts  — 

Insoluble  in  nitric  acid, 6.21 

Alumina  and  peroxide  of  iron, 1.07 

Carbonate  of  lime, 50.80 

Carbonate  of  magnesia, .  40.56 

Water, 0.21 

98.85 

Mange  cmd  Thickness.  —  It  is  exposed  in  tte  bluffs  of  tbe  Ni- 
angua  nearly  all  tie  way  from  Edwards'  Mill  to  its  mputb,  and 
thence  in  the  bluffs  of  the  ^Sage  to  the  mouth  of  the  Gravois,  and 
several  miles  up  that  stream.  Throughout  this  whole  distance  there 
is  scarcely  any  change  in  its  lithological  characters.  Its  thickness, 
where  fully  developed,  is  more  than  390  feet,  as  that  much  was  seen 
in  the  Section  near  Bryce's  Spring,  where  the  whole  is  not  exposed. 
It  is,  doubtless,  600  or  600  feet  thick. 

Its  stratigraphieal  position  is  between  the  2d  and  3d  Sandstones ; 
as  in  Nos.  6  and  7  of  PI.  XIV. 

Organic  Remains. — I  saw  but  one  fossil,  an  Orthis,  in  this 
Formation ;  but  Dr.  Shumard  has  observed  some  species  of  Pleuro- 
tomaria,  and  Turla;  also,  Straparollus  {OpMleta)  eomplanata  and  S. 
laevata. 

Hconomical  Value.  —  Nearly  all  the  limestone  of  this  Formation 
will  make  good  building  materials.  The  hard,  compact,  clouded 
varieties,  from  Nos.  3  and  4  of  the  last  section,  are  fine  and  durable 
marble ;  while  the  even-textured  beds  of  No.  5,  will  furnish  an  inex- 
haustible supply  of  material,  inferior  to  none  in  Missouri,  for  beauty, 
durability,  and  the  ease  with  which  it  may  be  wrought. 

Mineral  Contents.  —  Iron  Ore  of  good  quality,  occurs  in  this 
limestone.  But  the  most  important'  locality  is  on  the  ridge  in  the 
forks  of  the  Little  and  the  Big  Niangua,  extending  from  the  mouth 
of  the  former  to  Sec.  12,  Town.  38,  R.  18.  (See  Analysis  46,  p. 
94,  Part  II.)  Lead  was  found  in  this  rock  in  many  parts  of  the 
State.  The  mines  at  Erie  and  on  the  Gravois,  are  in  it,  as  are 
nearly  all  of  the  Eastern  mines.  Copper,  Zinc  and  Cobalt  abound  in 
this  limestone,  in  the  eastern  counties.  This,  in  short,  has  been  con- 
sidered the  metalliferous  rock  of  the  State ;  and,  doubtless,  contains 
more  valuable  ores  than  any  other  Formation  in  our  territory. 

Calcareous  iSpar  abounds  in  this  limestone ;  and  always,  so  far 
as  my  observation  has  extended,  accompanies  the  lead  ore ;  while 
BiMphate  of  Baryta  has  generally  been  found  with  that  mineral  in 
the  2d  Magnesian  Limestone. 
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Some  of  the  grandest  scenery  in  the  State  is  produced  by  the 
high  castellated  and  mural  bluffs  of  this  Formation,  on  the  Niangua 
and  the  Osage. 

There  is,  in  the  right  bank  of  the  Niangua,  one  mile  south  of 
Morris',  a  very  singular  disturbance  of  the  beds  of  this  limestone. 
A  kind  of  dyke,  seventy  feet  thick,  cuts  off  the  strata,  the  entire 
height  of  the  nearly  perpendicular  face,  which  k  about  100  feet.  ■ 
This  immense  fissure  is  filled  with  the  fragments  of  the  original 
strata,  cemented  with  calcareous  spar.  Disseminated  through  this, 
I  saw  small  masses  of  the  sulphurets  of  iron,  lead,  zinc  and  copper. 
The  following  sketch  shows  the  appearance  of  the  bluff  at  that  place. 

Hg.  9. 
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DYKB  IN  THE  MAQNESIAN  LIMESTONE  ON  THE  NIANGUA  EIVEE. 

Bryce's,  or  the  Upper  Big  Spring,  probably  the  largest  in  the 
State,  rises  from  this  limestone. 

r.y  — 3d  SANDSTONE. 

This  is  a  white  Saccharoidal  Sandstone,  made  up  of  slightly 
cohering,  transparent,  globular  and  angular  particles  of  silex.  It 
shows  but  little  appearance  of  stratification,  yet  the  well-marked  lines 
of  deposition,  like  those  of  a  Missouri  sand-bar,  indicate  its  forma- 
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tion  in  moving  water.  This  is  the  least  changeable  of  all  our  sand- 
stones. It  was  partly  stratified  and  colored  light  brown,  in  one  or  two 
places  on  the  Niangua ;  and  these  are  the  only  changes  observed  in  it. 

Range  and  Thickness.  —  This  sandstone  has  been  observed  only 
on  the  Gravois,  and  the  lower  portions  of  the  Niangua.  Its  greatest 
thickness  observed  is  thirty  feet. 

Stratigraphical  Position.  — Nos.  6  and  7,  of  PI.  XIV.,  shows  its 
true  position  between  the  3d  and  4th  Magnesian  Limestones.  But 
its  position  below  the  3d  Magnesian  Limestone,  makes  it  as  old,  at 
least,  as  the  Calciferous  Sandrock,  and  there  is  great  probability 
that  it  will  prove  to  be  Potsdam  Sandstone.  * 

Organic  Remains.  — No  fossils  were  seen  in  this  sandstone. 

^Economical  Value.  —  It  would  furnish  the  very  best  materials, 
in  inexhaustible  quantities,  for  the  manufacture  of  glass,  cement  and 
other  articles,  for  which  pure  sand  or  silex  is  used. 
F.  2— 4th  magnesian  limestone. 

This  presents  more  permanent  and  uniform  lithological  charac- 
ters than  any  of  the  Magnesian  Limestones.  It  is  usually  a  grayish 
buff,  coarse-grained,  crystalline  magnesian  limestone,  containing  a 
few  cavities  filled  with  less  indurated  silicious  matter.  Its  thick 
uniform  beds  contain  but  little  chert. 

Range  and  Thickness.  —  It  forms  the  base  of  the  bluffs  of  the 
Niangua,  from  a  point  some  ten  miles  below  Bryce's  Spring  to  the 
mouth  of  that  river.  At  the  upper  place  mentioned  it  emerges  from 
the  water,  and  rises  gradually  until  it  reaches  an  elevation  of  300 
feet,  about  three  miles  below  Gunter's  Big  Spring,  as  shown  in 
PI.  XIV.  It  lias  been  observed  on  the  Niangu*  River  and  on  the 
Osage. 

Stratigraphieal  Position.  —  This  limestone  underlies  the  3d 
Sandstone,  as  shown  in  Nos.  6  and  7  of  PI.  XIV.,  on  the  Niangua. 

Mineral  Contents.  —  Calcareous  spar,  heavy  spar,  and  iron  ores 
are  the  only  minerals  seen  in  this  limestone.  The  brown  hematite 
is  quite  abundant  at  some  localities  on  the  Niangua. 

Organic  Remains.  —  No  fossils  of  any  Ascription  have  been 
observed  in  this  Formation ;  yet  we  are  not  to  conclud.e  none  will  be 
found,  when  it  shall  be  more  carefully  examined.  It  is,  doubtless, 
as  old  as  the  Potsdam  Sandstone. 

JEconomioal  Value. — The  beds  of  this  rock  will  furnish  any 
amount  of  limestone  suitable  for  all  the  ordinary  uses  to  which  such 

*  Since  this  Report  was  -written,  Mr.  Meek  has  discovered  a  Trilobite  in  the  3d 
Magnesian  Limestone,  which  he  and  Dr.  Shiuaard  consider  identical  with  one  in  the 
Potsdam  Sandstone  of  the  North-West. 
I 
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material  is  applied  in  the  useful  arts.  The  soil,  from  its  decomposition, 
is  very  productive  and  comparatively  free  from  the  chert,  so  common 
in  those  derived  from  the  other  Magnesian  Limestones. 


Hg.  10. 
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VIEW  OF  A  NAinRAL  BEIBGE  IN  THE  4th  MAGNESIAN  LIMESTONE,  ON  THE  NIANGUA. 

Several  caves  and  the  bridge  sketched  above,  were  observed  in  this 
rock.  The  scenery  produced  by  this  Formation  is  peculiar  and  in- 
teresting. Plate  VIII.  exhibits  its  characteristic  features.  The  bluffs 
usually  rise  from  the  bottom  in  a  perpendicular  wall  to  the  height  of  100 
feet,  and  then  in  a  gentle  slope  by  terraces  to  the  top  of  the  Form- 
ation. The  rise  in  each  of  these  terraces  varies  from  one  to  three  feet, 
according  to  the  thickness  of  the  stratum  which  forms  it.  Each  pre- 
sents a  surface  from  five  to  ten  feet  wide,  covered  with  a  luxuriant 
growth  of  grass,  shrubs  and  vines.  The  bluffs  thus  formed  rise  by  gentle 
slopes  into  rounded  knobs,  surrounded  by  the  terraces  above  men- 
tioned. The  whole  reminds  one  of  the  vine-clad  hills  of  the  Eastern 
world ;  while  the  rich  soil,  the  natural  terraces,  and  the  salubrious  cli- 
mate, all  adapted  to  the  growth  of  the  grape,  invite  vine-growers  to  oc- 
cupy the  beautiful  and  picturesque  valleys  of  the  Niangua  and  the  Osage. 
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SECTION  OE  MR.  BELCHER'S  ARTESIAN  WELL. 

As  some  may  be  desirous  of  cpmparing  our  section  with  that  obtained  from  the 
borings  of  Mr.  Belcher's  Artesian  well,  at  St.  Louis,  I  insert  the  latter,  together 
with  notes,  as  copied  from  the  journs^l  of  borings,  kept  at  the  Refinery.  It  will  be 
somewhat  difficult  to  make  out  the  parallelism  between  this  and  our  section.  This 
difficulty  may  arise  from  the  absence  of  some  one  or  more  of  the  formations,  at  the 
well,  which  are  foun,d  elsewhere. 


No. 


10.. 
11.. 

12., 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19., 
20.. 
21., 
22., 
23., 
24., 
25., 
26., 
27., 


Sandstone, *. 

Shale  and  Clay,- 

Sandstone, 

Cherty  Rock, 

Limestone, 

Blue  Slate  or  Shale 

Sandstone, 

Shale  or  blue  Slate, 

Limestone, 

Sandy  Shale  or  blue  Sandrock,  

Limestone  with  Sand, 

Red  Marl  or  soft  red  Sandstone, 

Shale  or  soft  blue  Slate 

Red  Marl  or  soft  red  Slate, 

Shale  or  blue  Slate, 

Limestone,  lower  part  mixed  with  sand 

Shale  or  blue  Slate, 

Bituminous  Marl  or  brown  Slate, 

Shale  or  blue  Slate, 

Limestone 

Cherty  Rock, 

Limestone, 

Slate  or  Shale, .' 

Limestone, 

Shale  or  Slate, 

Magnesian  Limestone, ,. 

White  soft  Sandstone,  intei;stratified  with  layers 
of  Limestone,  and  in  some  parts  Clay,... 


28 

28 

2 

30 

231 

261 

15 

■  276 

74 

350 

30 

380, 

75 

455 

1* 

456-> 

38J 

495 

6J 

501J 

128J 

630 

15 

645 

30 

675 

50 

725 

30 

755 

119 

874 

66 

940 

15 

.955 

80 

1025  , 

134 

1169 

62 

1221 

128 

1369 

17 

1376 

20 

1396 

56 

1452 

34 

1486 

690 

2176 

"At  460  feet  below  the  surface  Carburetted  Hydrogen  first  made  its  appearance  ; 
and  at  750  feet  much  more  gas  evolved. 

"At  610  feet,  water  was  salty. 

"At  868  feet,  it  contained  l-J-  per  cent,  of  common  salt. 

"At  1,027  feet,  the  water  contained  2J  per  cent.  ;  and  the  evolution  of  gas  was 
more  abundant. 

"At  1,090  feet,  the  quantity  of  gas  evolved  began  to  diminish,  and  continued  to 
do  so  until  reaching  the  depth  of  1,183  feet,  when  it  began  to  increase. 

"At  1,190  feet,  there  was  more  gas,  and  thewater  contained  less  salt  —  one 
pound  contained  148  grains. 

"At  1,231  feet,  the  water  contained  3  per  cent,  of  salt." 
I  2. 
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TABULAR  VIEW  OE  GEOLOGICAL  FORMATIONS. 

It  may  be  interesting  to  compare  the  formations  already  disooTered  in  Missouri 
with  those  known  to  exist  elsewhere  in  the  world.  For  this  purpose  we  hare  compiled 
a  table,  from  standard  authors,  of  all  known  Formations,  and  placed  them  in  the  first 
column ;  and  in  the  last  column,  each  of  those  observed  in  Missouri,  opposite  its 
known  equivalent. 


GENERAL. 

MISSOURI. 

SYSTEM  I.  —  QUAIEBNAKT. 

SYSTEM   I. — QUATBENAEY. 

Alluvium. 

Alluvium. 

Newer  Pleistocene. 

Bottom  Prairie.* 

Older  Pleistocene. 

Bluff  or  Loess.* 

Drift. 

Drift. 

SYSTEM   II.  —  TEETIARY. 

Pleiooene. 

Meioceue. 

Eocene. 

SYSTEM   III.  —  CRETACEOUS. 

Chalk. 

Green  Sand. 

SYSTEM    IV.  —  WEALDEN. 

Weald  Clay. 

Hastings'  Sand. 

Purbeek  Beds. 

SYSTEM   V.  —  OOIITIO. 

Upper. 

Middle. 

Lower. 

SYSTEM  VI. — LIASSIC. 

Upper  Lias. 

Marlstone. 

Lower  Lias. 

SYSYEM   VII.  —  TRIASSIC. 

Upper  Trias. 

Muschelkalk. 

Lower  Trias. 

SYSTEM  VIII.  —  PERMIAN. 

Upper  Permian. 

Lower  Permian. 

^ 

*  This  may  not  be  tlie  exact  equivalent  of  the  corresponding  Formation. 
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GENERAL. 

SYSTEM  IX.  —  OAKBONirEROUS. 

Coal  Measures. 
Mountain  Limestone. 

SYSTEM  X.  —  DEVONIAN. 

Old  Red  Sandstone. 
Chemung  Group. 
Portage  Group. 
HamUtou  Group. 
Upper  Helderberg  Group. 
Oriskany  Sandstone. 

SYSTEM  XI.  —  SIIUKIAN. 

Upper  Silurian. 
Lower  Helderberg  Group. 
Onondaga  Salt  Group. 
Niagara  Group. 
Clinton  Group. 
Medina  Sandstone. 
Oneida  Conglomerate. 

Lower  Silurian, 

Hudson  Riyer  Group. 

Utica  Slate. 

Trenton  Limestone. 

Black- River  &  Bird's-eye  Limestone. 

Chazy  Limestone. 

Caloiferous  Sandrook. 

Potsdam  Sandstone, 


MISSOURI. 

SYSTEM  IX. — CAEBONIFEKOOS. 

Coal  Measures. 
Mountain  Limestone. 

SYSTEM  X. — BEVONIAN. 

Chemung  Group. 

Hamilton  Group. 
Upper  Helderberg. 


SYSTEM   XI.  —  SILURIAN. 

Upper  Silurian. 
Lower  Helderberg  Group. 

Niagara  ? 


Lower  Silurian. 

Hudson  River  Group. 

Utica  Slate? 

Trenton  Limestone. 

Black-River  &  Bird's-eye  Limestone. 

Caloiferous  Sandrock. 
Potsdam  Sandstone  ? 


METAMORPHIC  ROCKS. 

The  only  place  where  rocks,  apparently  metamorphic,  have  been 
observed,  is  at  Pilot  Knob.  The  upper  part  of  this  mountain  is 
made  up  of  beds  of  Iron  Ore  interstratified  with  metamorphic  slates, 
more  or  less  impregnated  with  iron.  Some  of  these  slates  are  sili- 
cious;  others  appear  like  metamorphosed  conglomerates;  while  a  few 
thin  strata  are  talcose  or  argillaceous.  These  beds  often  contain  a 
very  large  per  cent,  of  iron ;  the  less  compact  varieties,  which  occur 
towards  the  summit,  have  more  of  that  metal  than  the  lower  beds. 

They  are  very  distinctly  stratified  and  divided  by  joints  into 
rhomboidal  masses,  which,  in  the  iron  beds,  are  often  very  regular. 
This  jointed  structure  of  the  ore  greatly  facilitates  the  operation  of 
the  mineM  in  excavating  it.     These  strata  occupy  the  top  and  south- 
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tain,  Shepherd  Mountain  and  the  Shut-In,  is  in  the  Porphyry.  No 
other  minerals  of  any  importance  were  seen  in  it. 

Such  are  the  rocks  of  Missouri,  as  they  have  been  observed 
during  the  progress  of  the  Survey.  Several  features  described 
have  appeared  to  us  somewhat  striking  and  peculiar.  This  is  particu- 
larly true  of  the  abnormal  coal-beds,  and  the  dyke-like  character 
often  assumed  by  the  Saccharoidal  Sandstone.  A  few  of  the  facts 
stated  may  challenge  a  doubt  in  the  minds  of  some ;  but  the  evidence, 
upon  which  they  rest,  appears  perfectly  conclusive. 

By  an  examination  of  the  sections  and  maps  accompanying  this 
Report,  it  will  appear  that  the  stratified  rocks  of  the  State  lie  in  a 
position  nearly  horizontal.  There  are,  however,  a  few  important 
variations.  The  strata  rise  and  form  a  Geological  ridge,  which  com- 
mences on  Salt  River,  in  Ralls  county,  and  extend  through  Pike,  Cal- 
laway, Franklin  and  Washington  to  the -Iron  Mountain.  Spring- 
field, is  also,  on  an  elevation  of  the  strata,  which,  probably,  extends 
to  the  Iron  Mountain.  There  is  another  elevation  in  the  valleys 
of  the  Osage  and  the  Niangua.  Depressions,  also,  exist ;  one  in  the 
strata  at  St.  Louis,  and  another,  doubtless,  still  more  important,  in 
the  South-East.  But  there  are  numerous  undulations,  which  pro- 
duce axes  of  elevation  and  depression  in  various  parts  of  the  State. 

After  passing  the  mouth  of  the  Osage,  in  ascending  the  Mis- 
souri river,  the  strata  are  found  dipping  gradually  beneath  the  sur- 
face, until,  at  the  Iowa  line,  a  part  only  of  the  upper  Coal  Series 
remains  above  the  surface ;  the  Silurian,  Devonian  and  nearly  all 
of  the  Carboniferous  rocks  having  disappeared  below  the  river.  On 
the  Osage,  also,  the  Silurian,  Devonian  and  Lower  Carboniferous 
rocks  successively  dip  below  the  surface,  and  leave  the  Coal  Measures 
only  exposed,  in  the  western  part  of  Henry  county. 
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CHAPTER  II. 

ECONOMICAL    GEOLOGY. 

The  Soil  *  of  a  country  is  the  great  source  of  national  power, 
and  indiyidual  ■wealth  and  happiness;  it  should,  therefore,  receive 
the  fostering  care  of  the  State.  And,  besides,  there  is  no  depart- 
ment of  human  industry,  whose  profits  have  been  more  advanced  by 
science,  than  those  of  agriculture,  and  none  upon  which  the  future 
prosperity  of  our  State  so  much  depends.  The  Law  providing  for  a 
Geological  Survey  has,  consequently,  made  it  the  duty  of  the  State 
Geologist  to  give  special  attention  to  the  Soils  and  Agricultural 
Eesources  of  the  State. 

In  order  to  secure  for  the  farming  interests  the  best  possible 
results  from  the  Survey,  we  have  directed  our  attention  to  the  fol- 
lowing subjects:' — 

1st.  To  the  classification  of  the  Soils  -j-  of  the  State,  according  to  their  physical 
and  chemical  properties. 

2d.  To  the  determination  of  the  amount  of  mineral  and  organic  elements  which 
enter  into  the  composition  of  each  Tariety. 

3d.  To  the  examination  of  their  physical  properties,  with'  the  design  of  deter- 
mining the  capacity  of  each  variety  for  absorbing  moisture  from  the  atmosphere,  and 
its  disposition  to  dry  on  exposure  to  the  sun ;  its  power  to  absorb  and  retain  the  heat 
of  the  sun,  oxygen,  ammonia  and  other  fertilizing  gases. 

4th.  To  making  meteorological  observations,  with  the  view  of  determining  the 
temperature  and  the  moisture  of  the  atmosphere,  the  amount  of  rain,  the  prevailing 
storms  and  winds,  and,  in  short,  to  ascertain  the  adaptation  of  our  climate  to  the 
various  staple  crops. 

5th.  To'  examine  the  chemical  and  physiological  properties  of  the  various  plants 
cultivated,  and  determine  their  adaptation  to  our  soils  and  climates. 

6th.  To  ascertain  the  best  systems  of  culture,  to  improve  and  develop  the  re- 
sources of  our  soils,  and  adapt  them  to  the  crops  cultivated. 

7th.  To  collect  and  publish  all  the  important  information  respecting  the  experi- 
ments made  for  agricultural  improvements. 

CLASSIFICATION  OF  SOILS. 

No  department  of  Agricultural  Science  is  more  defective  than 
tliat  governing  the  classification  of  soils.     No  classification  has,  as 


*  Tor  an  account  of  the  formation  of  Soils,  see  page  61. 

f  In  what  is  said  upon  our  soils,  I  have  been  guided  by  their  physical  properties,  the  rocks  frcm 
which  they  are  derived,  and  the  trees  and  other  plants  which  grow  upon  them.  Tor  many  purposes 
these  give  indications  sufficient;  but  a  vast  amount  of  labor  must  be  done  in  the  analyses  of  the  soils,  of 
the  crops  to  be  cultivated,  and  of  the  strata  supposed  to  contain  fertilizing  properties,  before  we  can  de- 
duce conclusion  so  definite  and  positive  as  to  give  practical  cultivators  the  most  valuable  and  legitimate 
fruits  of  the  Agricultural  Department  of  the  Survey. 
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yet,  been  adopted,  by  whicli  the  many  varieties  of  soils  can  be  so 
arranged  and  described,  that  all  can  be  easily  identified.  This  is  in 
some  degree  due  to  the  fact,  that  farmers  have  been  so  averse  to  the 
use  of  scientific  names,  which  are  definite,  that  all  writers  upon  the 
subject,  have  used  the  indefinite  terms  iii  common  use,  often,  too,  in 
a  sense  entirely  different  from  their  common  signification  among 
farmers.  The  words  loam,  clay  and  mould,  having  various  meanings 
both  in  books  and  among  farmers,  are  good  illustrations  of  the  in- 
definite use  of  agricultural  terms. 

The  best  classification  of  soils*  yet  proposed,  is  based  upon  the 
proportion  of  Silica,  Alumina  and  Lime,  the  three  earths  which 
enter  more  largely  than  any  others  into  the  composition  of  soils. 
When  Silica  or  Sand,  is  most  abundant,  the  soil  is  called  Silicious 
or  Sandy ;  where  the  Alumina  or  Olay  prevails,  the  soil  is  Argil- 
laceous or  (jlayey ;  but  when  lAme  abounds,  it  is  Calcareous  or 
Limy.  The  Argillaceous  soils  may  contain  an  unusual  quantity  of 
Silica,  when  it  would  be  called  a  Silioo-Argillaeeous  Soil,  or,  a 
Somewhat  Sandy  Olayey  Soil.  The  same  principles  govern  the  va- 
rieties of  the  other  classes. 

But  a  large  portion  of  the  soils  of  Missouri  are  composed  of 
these  three  earths  in  such  proportions  that  it  is  difficult  to  say  which 
prevails,  or  to  which  class  they  properly  belong.  This  is  the  case 
with  nearly  all  of  those  founded  upon  the  Bluff  Formation. 

As  no  analyses  of  soils  have  yet  been  made,  it  will  not  be  possi- 
ble to  speak  with  absolute  certainty  respecting  some  of  them  ;  but 
their  physical  properties  and  geological  relations  enable  us  to  assign 
many  of  them  their  proper  position,  and  to  speak  with  tolerable  cer- 
tainty of  their  productive  powers.  The  soils  derived  from  the  va- 
rious Formations  are  very  materially  different,  yet  it  shoxild  not  be 
understood  that  those  derived  from  the  same  Formation  always  have 
the  same  properties ;  for  a  Formation  does  not  always  and  in  all 
parts,  present-the  same  structure  and  composition.  The  various, 
soils'  derived  from  the  Bluff  fully  illustrate  this  principle.     All  the 


*  It  may  not  be  improper  to  state  the  relations  sustained  by  the  soil  to  the  vege- 
table kingdom,  as  it  will  greatly  aid  us  in  determining  its  value :  — 

1st.  It  serves  as  a  foundation  for,  and  gives  mechanical  support  to,  the  plant. 

2d.   It  supplies  the  plant  with  the  inorganic  and  a  part  of  the  organic  elements, 
which  its  nature  demands. 
.      3d.  It  absorbs  heat,  air  and  moisture,  which  are  essential  to  healthy  vegetation. 

4th.  It  is  the  laboratory  in  which  the  food  of  the  vegetable  is  prepared  to  be 
taken  up  by  its  roots. 


GEOLOGY    OF    MISSOURI.  139 

pure  limestones  have  very  similar  effects  upon  the  soil,  as  they  in- 
crease its  calcareous  matter,  but  often  in  different  degrees. 

The  Alluvium  of  our  river  bottoms  generally  produces  a  light  rich  silicious  soil, 
■which  sustains  a  larger  growth  of  timber  than  any  other  in  the  State.  This  growth 
is  Cotton  Wood ;  *  Sycamore ;  White  and  Sugar  Maple ;  Box-Elder ;  Slippery  and 
American  Elm;  Red  Birch;  Black,  White  and  Blue  Ash ;  Coffee  Tree ;  Wild  Cherry; 
Buckeye;  Honey  Locust;  Bur,  White,  Swamp  White,  Rook  Chestnut,  Yellow, 
Laurel,  Pin,  Red  and  Scarlet  Oaks;  Common,  Shellbark,  Thick  Shellbark  and 
Pignut  Hickories;  Hack-Berry;  Papaw;  Red  Bud;  Black  and  White  Walnuts; 
Linden ;  Wild  Plum  ;  Several  Willows ;  Pecan ;  Mulberry,  and  Red  Birch.  The 
Trumpet  Creeper,  Poison  Ivy,  and  several  species  of  Grape,  almost  cover  with  their 
graceful  foliage  many  of  the  largest  trees. 

This  variety  of  soil  occupies  the  bottoms  of  all  our  large  streams,  covering  an 
area  of  some  four  or  five  millions  of  acres.  It  is  not  surpassed  in  fertility  by  any 
in  the  State,  and  is  particularly  adapted  to  corn  and  hemp.  It  is  usually  so  light 
and  porous  and  deep,  that  in  wet  weather  the  superabundance  of  water  readily 
passes  off;  while,  in  drought,  the  roots  sink  deep,' and  the  water  below  easily  as- 
cends by  capillary  attraction  and  keeps  the  surface  moist.  These  scientific  deduc- 
tions are  abundantly  sustained  by  the  experience  of  the  unprecedented  drought  of 
the  present  season ;  as  the  corn  fields,  on  this  soil,  suffered  comparatively  little 
injury  from  it. 

The  Bluff,  where  well  developed,  produces  a  light  deep  calcareo-silicious  soil, 
of  the  very  best  quality.  The  alumina,  silex  and  lime  are  mingled  in  such  propor- 
tions with  the  other  fertilizing  properties  in  this  Formation  (p.  T2),  as  to  adapt  it, 
in ,  an  admirable  degree,  to  .the  formation  of  soils  and  subsoils.  And,  as  might  be 
expected,  the  soils  formed  upon  it,  under  favorable  circumstances,  are  equal  to  any 
in  the  country.  It  is  usually  covered  with  a  growth  of '  American  and  Slippery 
Elms;  Wild  Cherry;  Coffee  Tree;  Honey  Locust;  Mulberry;  Bur,  Swamp  White, 
Rook  Chestnut,  White,  Chestnut,  Black,  Scarlet  and  Laurel  Oaks ;  Sugar  Tree ; 
White  and  Blue  Ashes ;  Hack-Berry  ;  Common,  Shellbark  and  Pignut  Hickories;  Red 
Bud ;  Red  Haw ;  Linden  ;  Papaw ;  and  Black  and  White  Walnuts. 

The  soil  is  the  best  where  the  Bluff  is  well  developed,  pulverulent  and  of 
a  brownish  ash  color.  In  such  localities,  the  American  Elm  ;  Wild  Cherry ;  Honey 
Locust;  Common  and  Pignut  Hickories;  Coffee  Tree;  White,  Bur,  Swamp  White 
and  Chestnut  .Oaks ;  Black  Walnut,  and  Mulberry,  are  most  abundant.  The  area 
covered  by  this,  the  best  of  all  soils,  is  very  large.  It  includes  the  greater  part  of 
Lafayette,  Jackson,  Clay,  Platte  and-  Andrew ;  and '  some  portions  of  Howard, 
Marion,  Saline,  Buchanan,  Holt  and  Atchison,  and  probably  of  several  other  coun- 
ties, which  I  havenot  yet  visited.  Hemp  and  Corn  are  the  favorite  crops.  The 
Bluff,  when  not  fully  developed,  becomes  more  argillaceous  and  forms  a  soil  some- 
what inferior  on  account  of  the  impervious  nature  of  the  subsoil.  In  such  locali- 
ties, the  Common,  Shellbark,  Thick  Shellbark  and  Pignut  Hickories;  White  and 
Black  and  Scarlet  Oaks ;  White  and  Black  Walnuts  ;  .Sugar  Tree ;  and  White  and 
Blue  Ashes  ;  Papaw ;  Hack-Berry ;  Red  and  Black  Haws  ;  and  Summer,  Fox  and 
Frost  Grapes,  become  more  abundant.  This  variety  of  soil  prevails  in  Monroe, 
Marion,  Pike,  Callaway,  Audrain,  Boone,  Cooper,  St.  Louis,  Chariton  and  St. 
Charles,  and  in  parts  of  Cole,  Moniteau  and  Pettis.  It  is  well  adapted  to  Corn, 
Wheat,  Oats  and  Tobacco,  and  is  vastly  improved  by  subsoiling. 

*  For  the  scientific  names  of  tlie  trees  and  shrubs  mentioned  in  tliis  report,  see  Appendix  C. 
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In  some  few  higli  prairies  and  timbered  ridges,  the  waters  have  washed  away 
the  finer  materials  of  this  Formation  and  left  a  poor  sandy  soil,  which  sustains  a 
small  growth  of  Post,  White,  Black  and  Black-jack  Oaks ;  Black  Hickory ;  and 
Dwarf  Sumachs.  This  variety  is  common  in  the  north-west  comer  of  Marion  and 
in  other  localities.  It  will  produce  good  crops  of  Corn  and  Wheat  by  deep  and 
careful  cultivation.  Nothing,  save  manuring,  can  so  much  benefit  it  as  the  subsoil 
plow.     Subsoiling   and   green  manures  would  soon  render  it  highly  productive. 

There  is  in  the  southern  counties  a  reddish  marly  clay,  probably  of  the  same 
age  as  the  Bluff,  which  is  the  foundation  of  a  very  productive  and  durable  chocolate- 
colored  soil.  This  soil  when  not  affected, by  the  subjacent  rocks  is  very  good,  and 
sustains  a  fine  growth  of  American,  Slippery  and  Wahoo-Elms;  Honey  Locust; 
Black  Cherry ;  Mulberry ;  Black  Gum ;  Hack-Berry  ;  White,  Ked,  Black,  Bur,  Chest- 
nut, Rock  Chestnut  and  Laurel  Oaks ;  Common,  Shellbark,  Thick  Shellbark  and 
Pignut  Hickories ;  Crab  Apple ;  Black  and  Red  Haws ;  Papaw ;  White  and  Blue 
Ashes ;  White  and  Black  Walnuts.  This  variety  of  soil  abounds  in  many  of  the 
southern  counties.  It  is  well  represented  in  the  neighborhood  of  Farmington,  St. 
Fran9ois  county,  in  the  beautifal  valley  of  Arcadia,  south  of  Pilot  Knob,  and  in  the 
valleys  and  on  the  slopes  of  that  whole  region.  This  variety,  somewhat  deterio- 
rated by  the  small  fragments  of  chert  and  sands  from  the  underlying  rocks,  prevails 
in  the  south-western  counties.     It  is  well  adapted  to  wheat,  corn,  oats  and  tobacco.* 

But,  where  this  soil  is  thin  and  filled  with  the  chert  and  sand  of  the  subjacent 
limestones  and  sandstones,  it  becomes  very  poor,  useless  for  ordinary  cultivation, 
and  sustains  a  scattered  growth  of  Black,  White,  Post  and  Black-jack  Oaks  ;  Black 
Hickory ;  Yellow  Pine  ;  Sumachs,  and  Hazels.  Only  a  stunted  growth  of  Post  Oak, 
Black-jack,  Black  Hickory,  Dwarf  Sumachs  and  American  Hazel,  is  found  on  the 
poorest  ridges.  These  cherty  hiUs  and  ridges  are  prevalent  in  all  the  southern 
counties,  except  those  on  the  western,  eastern  and  south-eastern  borders  of  the 
State. 

The  Drift  furnishes  a  sandy  soil,  more  or  less  filled  with  small  boulders  and 
pebbles,  which  is  not  very  productive.  But  the  Bluff  covers  it  so  deep  that  it  has 
but  little  influence  on  the  soil,  except  in  the  few  localities  where  it  comes  to  the 
surface.     (See  PI.  III.) 

The  Coal  Measures  produce  a  variety  of  effects  upon  the  soil,  according  to  the 
character  of  the  rocks  which  come  to  the  surface.  The  soft  micaceous  sandstones 
render  the  soil  arenaceous ;  as  at  Sharpsburgh,  and  a  few  localities  in  Henry  and 
Bates  ;  while  the  shales  and  clays  form  a  very  argillaceous,  cold  and  wet  soil.  But 
the  deleterious  effects,  usually  produced  by  the  Coal  Measures,  are  prevented  by 
the  thick  Bluff  deposit,  which  covers  nearly  all  the  coal  strata  in  the  State.  And, 
ind'eed,  the  very  best  soils  of  the  State  overlie  the  Coal  Measures. 

The  Ferruginous  Sandstone  is  usually  so  thin  as  to  have  a  very  little  influence 
upon  the  soil;  but,  where  it  is  well  developed  in  St.  Clair,  Cedar  and  Newton 
counties,  its  decomposition  renders  it  arenaceous  and  dry. 

The  St.  Louis  Limestone  is  of  such  a  character  as  to  render  the  soils  calcareous  ; 
but  it  decomposes  so  slowly,  and  is  generally  so  deep  beneath  the  Bluff,  that  it  has 
scarcely  any  effect  upon  them. 

The  Archimedes  Limestone  has  a  more  extensive  range  than  the  formation  last 


*  The  prevailing  winds  of  this  part  of  the  State  very  much  injure  tehacco  grown  on  exposed 
localities;  but  by  planting  it  in  rows  (running  at  right  angles  to  the  usual  direction  of  the  winds), 
alternating  with  com,  these  injurious  effects  can  be,  in  a  good  degree,  avoided. 
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mentioned.  The  shales,  so  abundant  in  the  upper  part  of  it,  render  the  soils  argil- 
laceous and  consequently  heavy,  wet  and  cold ;  but  the  limestone  strata  yield  cal- 
careous matter,  and  also  cherty  geodes,  which  are  often  so  abundant  as  to  be  very 
troublesome. 

The  Encrinital  Limestone  more  readily  decomposes  and  renders  the  soil  calcare- 
ous, light  and  productive.  The  chert  of  the  upper  beds,  is  very  frequently  so 
abundant  as  to  render  it  useless  for  cultivation  ;  as  may  be  observed  in  many  of  the 
bluffs  of  Boone,  Cooper,  Monroe  ;  and,  in  short,  wherever  this  formation  prevails. 
White,  Red,  Black,  Rock  Chestnut  and  Chestnut  Oaks  ;  Black  and  White  Walnuts  ; 
American  and  Slippery  Elms ;  Sugar  Tree  ;  Papaw ;  and  Red  Bud,  are  common  on  it. 
The  Chouteau  Limestone  decomposes  so  slowly  as  to  have  but  little  influence  over 
the  soil.  The  upper  part  is  so  magnesian  (see  p.  102)  as  to  exert  a  deleterious  effect, 
were  it  not  for  the  almost  indestructible  nature  of  these  beds. 

Vermicular  Sandstone  and  Shales.  —  The  upper  part  of  this  formation  decomposes 
very  rapidly  and  renders  the  soil  silicious ;  but  the  shale  beds  exert  a  contrary 
effect,  and  produce  a  cold,  wet  and  clayey  soil ;  as  on  many  of  the  slopes  in  Marion 
county  where  this  rock  prevails.  The  growth  upon  these  wet  slopes  and  valleys 
consists  of  Bur,  Swamp  White,  Red,  Pin  and  Laurel  Oaks ;  Buckeye ;  Sugar  Tree ; 
American  Elm  ;  Hack-Berry  ;  Thick  Shellbark  Hickory,  and  Linden. 

In  thencentral  counties,  where  this  formation  becomes  very  magnesian,  its  de- 
composition so  injures  the  soil  as  to  render  it  nearly  barren ;  as  may  be  seen  in  the 
glades,  on  the  bluffs  and  slopes  of  the  La  Mine,  in  Cooper.  These  glades  produce  a 
few  stunted  Crab  Apples,  Mulleins,  Sumachs  and  Cacti. 

Lithographic  Limestone.  —  This  rock  decomposes  so  very  slowly  that  its  effects 
upon  the  soil,  are  not  perceptible. 

Hamilton  Oroup.  —  The  shales  of  this  Formation  crumble  very  rapidly,  and 
produce  a  very  wet,  clayey  soil,  which  is  usually  productive  and  covered  by  a  heavy 
growth  of  Bur,  Red,  Swamp  White,  Pin  and  Laurel  Oaks ;  Sugar  Tree ;  Honey 
Locust ;  Box  Elder  ;  American  Elm  ;  Hack-Berry,  and  Buckeye ;  as  may  be  seen  in 
Marion,  Town.  57,  R.  6. 

I  The  Onondaga  Limestone  is  so  sparingly  developed  and  decomposes  so  slowly,  that 
it  has  but  little  influence  on  the  soils  over  it,  except  where  it  becomes  arenaceous, 
and  is  more  easily  disintegrated. 

,     The  Delthyris  Shaly  Limestone  is  but  sparingly  developed  in  the  State,  but  it 
would  naturally  render  the  soil  calcareous. 

Cape  Oirardeau  Limestone.  —  The  county  where  this  rock  is  found,  has  not  been 
sufficiently  examined  to  enable  us  to  state  what  effects  it  has  on  the  soils. 

Hudson  River  Oroup.  —  The  calcareo-magnesian  shales  of  this  Formation  decom- 
pose very  rapidly  and  form  a  heavy,  damp  and  clayey,  but  productive  soil,  which 
sustains  a  heavy  growth  of  Bur,  Swamp  White  (called  Bur  Oak  in  Marion,  Balls  and 
Pike),  Red,  Pin,  Chestnut  and  Laurel  Oaks  ;  American  and  Slippery  Elms  ;  Honey 
Locust ;  Linden  ;  Sugar  Tree  ;  Black  and  White  Walnuts  ;  Coffee  Tree  ;  Cherry ; 
Hack-Berry  ;  Buckeye  ;  Dogwood  ;  Red  Bud ;  Black,  White  and  Blue  Ashes ;  Red 
Birch  ;  Papaw  ;  common  Shellbark  and  Pignut  Hickories. 

Trenton  Limestone.  — Some  parts  of  this  Limestone  decompose  very  rapidly  and 
form  a  light,  rich  calcareous  soU.  It  is  usually  covered  with  a  fine  growth  of 
White,  Bur,  Rook  Chestnut,  Tellow,  Laurel  and  Black  Oaks  ;  Sugar  Tree ;  Linden ; 
American  and  Slippery  Elms ;  Red  Mulberry ;  Papaw ;  common,  Shellbark  and  Pignut 
Hickories  ;  Red  Bud,  andRed  Haw ;  as  may  be  seen  on  North  River,  in  Pike  county. 
The  Black-River  and  Bird's-eye  Limestones  have  nearly  the  same  influences  upon 
the  soil  as  the  Trenton. 
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;  CaldferoM  Sandroch.  —  The  different  limestone  members  of  this  Formation  pro- 
duce light  magnesio-calcareons  soils,  which  are  Tery  productiTe.  The  large  quantity 
of  magnesia  in  these  soils,  gives  them  great  absorbent  powers,  and  enables  them  to 
endure  dry  seasons,  with  comparatively  little  injury.  The  timber  upon  it  is  Black, 
Bed,  White,  Laurel,  Chestnut  and  Rock  Chestnut  Oaks  ;  common  Shellbark,  Black 
and  Pignut  Hiokoiy ;  American  and  Slippery  Elms  ;  Persimmon  ;  Papaw  ;  Ked  Mul- 
berry ;  Red  Haw  ;  Red  Bud ;  White  and  Black  Walnuts  ;  and  several  varieties  of 
Grapes.     Grapes,  corn,  wheat  and  oats  will  do  well  on  this  soil. 

But,  in  places  where  the  1st,  2d  am}  3d  Magnesian  Limestones  prevail,  the  chert 
from  the  decomposed  strata  is  so  abundant  as  to  render  the  soil  useless  for  com- 
mon cultivation.  These  places  are  usually  covered  with  a  stunted  growth  of  Black- 
jack, Black,  Laurel  and  Post  Oaks;  Black  Hickory;  American  Hazel,  and  Dwarf 
Sumach.  The  sandstones  of  this  Formation  usually  render  the  soil  light  and  arena- 
ceous. 

When  we  have  collected  all  the  plants  and  trees,  and  carefully  compared  and 
arranged  them  according  to  the  quality  of  the  soils,  much  more  perfect  catalogues 
can  be  made  out,  and  such  ones  as  will  well  characterize  each  important  variety  of 
soil. 

CHEMICAL  PROPERTIES  AND  ANALYSIS  OF  SOILS. 

• 

To  make  useful  Analyses  of  Soils,  requires  all  the  ability*  of  the 
skillful  and  experienced  analyst,  the  most  delicate  and  perfect  appa- 
ratus, and  reagents  chemically  pure.  The  process  is  long  and  com- 
plicated. This  will  be  very  obvious,  when  we  take  into  consideration 
the  fact,  that  the  presence  or  absence  of  some  ingredients  of  the  soil, 
in  proportions  as  small  as  one  or  two  grains  in  a  thousand,  often 
renders  it  productive  or  sterile ;  while  those  ingredients  are  detected 
and  separated  withthe  greatest  difficulty. 

As  has  been  stated  (page  44),  every  plant  must  obtain  from  the 
soil  certain  inorganic  elements,  such  as  silica,  lime,  etc.,  and  from 
the  atmosphere  and  water  a  portion,  at  least,  of  their  organic  ingre- 
dients, as  oxygen,  hydrogen,  carbon  and  nitrogen.  As  the  air,  in 
all  places  and  at  all  times,  has  about  the  same  composition,  plants 
do  not  usually  suffer  for  the  ingredients  which  come  from  that  source. 
But  as  the  quantity,  of  water,  and  the  quantity  and  quality  of  the 
soil,  are  variable,  the  elements  derived  from  those  sources  may  be 
too  abundant,  deficient,  or  entirely  wanting. 

If  water  be  deficient,  the  sap  fails  and  the  plant  dries  up.  If  it 
be  too  abundant,  the  roots  are  drowned,  and  decay.  When  the  soil 
is  too  dry,  subsoiling  wiU  often  obviate  the  difficulty  by  loosening 


*  Many  practical  men  have  been  led  into  fatal  errors  by  those  pretenders,  who 
have  advertised  cheap  sets  of  apparatus  and  chemicals  for  sale,  and  who  have  repre- 
sented it  as  an  easy  matter  for  intelligent  farmers  to  analyze  their  own  soils. 
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the  earth  for  the  roots  to  penetrate  below  the  action  of  the  sun,  and 
for  the  water  to  find  a  more  ready  passage  to  the  surface  by  capil- 
lary attraction. 

When  the  water  is  too  abundant  it  can  be  drawn  oiF  by  ditching 
and  subsoiling,  so  that  under  ordinary  circumstances  a  crop  need  not 
suffer  from  a  superabundance  or  a  dearth  of  water. 

In  order  that  any  given  plant,  as  wheat,  may  come  to  perfection, 
all  of  its  inorganic  elements  must  be  in  the  soil  within  range  of  its 
roots.  If  silicate  of  potassa  be  wanting,  the  stock  will  be  weak  and 
the  grain  lodge ;  if  Carbon,  Lime  or  Phosphorus  be  deficient,  the 
kernel  will  not  fill.  If  too  much  vegetable  matter  be  present,  the 
stock  will  grow  large  and  succulent,  rust  will  strike  it  and  the  wind 
will  prostrate  it. 

As  Chemical  Analysis  gives  us  the  elements  and  their  exact  pro- 
portions in  every  plant,  so  by  an  analysis  of  a  soil,  we  can  tell 
whether  it  is  adapted  to  any  given  crop,  and  what  elements,  if  any, 
are  deficient. 

When  these  facts  are  ascertained,  the  farmer  will  be  able  to  add 
to  his  soils  the  ingredients  needed,  in  the  most  economicri  mannei-. 

When  oiu-  soils  are  all  collected,  analyzed  and  classified,  we  shall 
be  able  to  give  a  large  amount  of  information,  which  vrill  prove  very 
valuable  to  our  farming  community.  * 

PHYSICAL    PROPERTIES  OF  SOILS. 

Though  the  fertility  of  a  soil  mainly  depends  upon  its  composi- 
tion, there  are  other  qualities  which  exert  an  important  influence 
over  the  growth  of  the  plant.  It  is  true  the  physical  properties  de- 
pend mainly  upon  the  elements  of  which  the  soil  is  composed,  and 
they,  consequently,  give  very  correct  indications  of  its  fertility. 
A  knowledge  of  the  physical  properties,  which  indicate  and  promote 
fertility,  is  of  the  highest  importance  to  the  fai'mer,  as  it  will  enable 
him  to  select  those  most  productive  and  to  improve  the  defective. 
The  following  are  the  most  important  physical  properties  of  soils :  — 

1st.  The  Specific  Gfravity  or  Density  of  a  soil  depends  upon  the 
elements  which  enter  into  its  composition  and  their  mechanical  ar- 
rangement. ' 

According  to  Johnston  — 

"  A  cubic  foot  of  dry  Silicious  or  Calofireous  SaniJ,  weighs  180  lbs. 
"  "         "     half  sand  and  half  clay,       .         "  f'5    " 

"  "        "    common  arable  land,  .        .         "80  to  90    " 

"  "         ••    rich  garden  mould,      .         .         '"  "i^    " 

"  "        ••    peaty  or  vegetable  soil,       .         "39  to  50    " 
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The  density  of  soils  can  be  increased  or  diminished  by  adding 
other  ingredients,  or  by  mechanical  means.  When  soils  are  very 
loose  and  light,  they  are  borne  away  by  winds  and  water,  and  do  not 
give  sufficient  support  to  the  plants  growing  upon  them.  This 
quality  often  proves  injurious  to  winter  grain  in  dry  seasons,  when 
the  soil  is  not  protected  by  frost  or  snow.  The  roller  is  often  used 
with  success  in  such  cases.  Soils  too  dense,  are  best  improved  by 
deep  and  thorough  plowing,  and  by  the  addition  of  vegetable  matter 
in  the  form  of  straw  or  mould,  or  by  green  manuring. 

2d.  Firmness  and  Adhesiveness.  —  Argillaceous  soils  are  usually 
rendered  too  firm  and  adhesive  by  an  abundance  of  water.  This, 
for  many  reasons,  is  a  very  serious  defect,  and  should  be  remedied, 
when  practicable,  by  suhsoiling  or  trenching,  or  by  the  addition  of 
lime  and  vegetable  mould  or  green  manures ;  as  vegetable  matter 
tends  to  render  a  soil  light  and  porous. 

3d.  Power  of  Imlihing  Moisture.  —  This  is  a  very  necessary 
quality  of  a  soil  in  a  climate  like  ours,  where  the  summers  are  long 
and  dry,  as  by  it  the  moisture,  carried  oif  by  evaporation  from  soil 
and  plant  during  the  day,  may  be  restored  by  absorption  from  the 
dews  and  humidity  of  the  night. 

The  following  table  shows  the  comparative  absorbing  power  of 
the  various  ingredieii^s  of  soils :  — 


Silicions  Sand, 

0 

Pure  Clay,      . 

48 

Gypsum, 

1 

Carbonate  of  Lime, 

35 

Calcareous  Sand,     . 

3 

Carbonate  of  Magnesia, 

80 

Common  Soil,  . 

23 

Humus, 

110 

Bandy  Clay,     . 

28 

Garden  Mould, 

50 

Loamy  Clay,    . 

34 

Slaty  Marl,    . 

32 

Prom  this  table  it  will  be  seen  that  silex  absorbs  nothing  ;  and 
that  while  gypsum  absorbs  one  grain,  humus  absorbs  one  hundred  and 
ten.  It  also  indicates  the  means  of  giving  soils  absorbent  powers. 
The  addition  of  vegetable  matter  and  carbonate  of  magnesia  and 
thorough  cultivation,  are  the  best  means  of  increasing  this  very  es- 
sential quality  of  all  good  soils. 

4th.  Power  of  Qontaining  and  Retaining  Water.  —  A  moderate 
degree  of  l^hese  properties  is  very  important.  Loose  sandy  soils 
are  rendered  barren  for  a  want  of  the  power  to  contain  water. 

If  the  power  of  pure  sand  to  contain  water  be  represented  by  25  — 

Pure  Clay  will  be,          .          70         Carbonate  of  Magnesia,  .  256 

Carbonate  of  Lime  will  be,      85         Gypsum,          ...  27 

Garden  Mould,          "     "        89         Slaty  marl,      ...  34 

Humus,        .        .    "    "      181         Common  Soil,  .        .  52 
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The  power  of  retaining  water  exists  in  these  substances  in  nearly 
the  same  ratio  as  that  of  containing  it ;  it  is  greatest  in  magnesia 
and  least  in  sand.  Water  will  evaporate  much  more  rapidly  from 
sandy  than  from  magnesian,  calcareous  or  vegetable  soils. 

5th.  Contractihility  on  Drying.  —  As  a  general  rule,  those  soils 
which  contain  the  greatest  amount  of  water,  contract  the  most  on 
drying.  An  excess  of  this  property  is  much  more  injurious  to 
clayey  soils,  which  crack  and  bake  hard,  than  to  those  which  are  so 
friable  that  they  become  pulverulent  on  drying. 

6th.  The  Power  of  Absorbing  and  Retaining  Heat.  —  The  color 
and  texture  of  the  soil,  in  an  eminent  degree,  govern  its  powers  of 
absorbing  the  heat  of  the  sun.  The  dark  soils  absorb  much  more 
than  the  light-colored  ones.  Sandy  soils,  also,  absorb  more  than 
clayey.  It  might  be  supposed  that  those  soils  which  absorb  heat  the 
most  rapidly  would,  also,  lose  it  with  .greater  facility ;  but  this  is 
far  from  the  truth.  For  while  clays  and  .iveggtable  mould  are 
heated  slowly,  they  give  off  their  caloric  with  great  facility. 

,7th.  Power  of  Absorbing  Gases.  —  Soils  possess  the  power  of 
absorbing  oxygen,  ammonia  and  carbonic  acid  from  the  air,  and  con- 
veying them,  properly  prepared,  to  the. roots  of  plants.  Vegetable 
mould, absorbs  oxygen  and  converts  it  into  carbonic  acid.  Argilla- 
ceous soils,  well  tempered  with  vegetable  mould,  possess  the  ability 
to  absorb  gases  in  an  eminent,  degree.  When  soils  are  light,  po- 
rous and  moist,  they  are  in  the  best  condition  to  exercise  this  power. 

While  these  principles,  which  apply  to  soils  in  general,  may  be 
of  great  service  to  us,  the  examination  of  the  physical  properties  of 
our  own  soils,  will  enable  us  to  give  more  detailed  information  for 
their  improvement  and  adaptation  to  climate  and  crops.  A  soil 
may  be  adapted  to  one  climate,  which  would  not  be  fertile  in  another, 
possessing  more  or  less  of  rain  and  heat. 

According  to  the  principles  above  stated,  the  calcareo-magnesian  and  vegetable 
soils,  so  •prevalent  in  Cedar,  Moniteau,  Cole,  Gasconade,  Franklin,  Osage,  Cam- 
den, Morgan,  Benton,  Polk,  Dallas,  St.  Clair,  Miller  and  other  counties,  must  be 
warm,  capable  of  sustaining  severe  droughts,  and  are  eminently  adapted  to  the 
culture  of  the  grape ;  as  is  abundantly  indicated  by  the  luxuriance  of  the  wild  vines 
growing  upon  it.  These  facts,  together  with  the  high  and  salubrious  character  of 
the  country,  and  the  long,  dry  and  temperate  summers,  offer  inducements  to  vine- 
growers  scarcely  to  be  met  with  elsewhere. 

The  profits  of  grape  culture  are  very  great  in  proportion  to  the  capital  required  ; 
and  with  our  adaptation  of  soil  and  climate,  it  can  be  easily  made  one  of  our  princi- 
pal sources  of  wealth  and  luxury. 

Mr.  Buffuni,  in  »  speech  in  the  California  Assembly,  makes  the  following 
statement :  — 
K 
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"In  Los  AngeloSj the  number  of  bearing  vines  amounts  to  800,000;  the  number  of  acres  under 
grape  culture  is  1,500 ;  the  quantity  of  wine  which  can  be  made  to  the  acre  is  400  gallons ;  the  amount  of 
capital  invested  in  the  grape  culture  is  $1,000,000 ;  and  the  number  of  persons  engaged  in  the  various 
branches  of  the  trade  is  4,000.  Thus,  these  1,500  acres  only  under  grape  culture  can  produce  600,000 
gallons  of  wine  annually,  which,  at  two  dollars  per  gallon,  will  yield,  in  this  single  district,  the  annual 
income  of  $1,200,000." 

This  shoTTS  a  very  large  profit  for  the  capital  invested. 

Now,  in  Southern  Missouri,  there  are  at  least  1,000,000  acres  whickgiTe  every 
indication  of  being  eminently  adapted  to  the  vine  culture.  Were  only  half  of  these 
in  cultivation,  and  the  yield  100  gallons  per  acre,  but  one-fourth  the  above  estimate, 
the  price  of  the  wine,  at  one  dollar  per  gallon,  would  be  $50,000,000. 


IMPROVEMENT  OF  SOILS. 

All  operations  for  the  improvement  of  soils,  may  be  classed  un- 
der Manuring  and  Tillage:  the  first,  to  change  the  chemical  com- 
position of  soils,  or  add  the  ingredients  needed  for  the  nourishment 
of  the  crops ;  and  the  second,  to  change  the  physical  properties  of 
the  soils,  or  adapt  them  to  the  climate  and  the  crops. 

In  a  country  so  new  as  ours,  whose  virgin  soils  are  rich  in 
all  needed  fertilizing  ingredients,  but  little  thought  is  usually  given 
to  manuring ;  yet,  both  science  and  observation  warn  us  against  a 
mode  of  cultivation  which  must  eventually  leave  us  the  poor  heri- 
tage of  exhausted  lands.  It  has  already  been  stated  that  every 
plant  takes  its  inorganic  ingredients  from  the  soils ;  if  these  be 
removed  from  year  to  year  and  nothing  restored,  the  process  of  ex- 
haustion is  surely  progressing,  and  will  be  completed  in  a  time  pro- 
portionate to  the  richness  of  the  lands  and  the  modes  of  cultivation. 
By  weighing  and  analyzing  the  crop,  we  can  determine  what  and 
how  much,  is  yearly  removed  from  the  soil.  By  analyzing  the  soil 
and  considering  the  mode  of  cultivation,  an  approximation  may  be 
made  to  the  time  it  will  remain  fertile. 

Farms,  where  the  crops  are  fed  to  stock,  are  much  more  slowly 
exhausted  than  those  whose  products  are  removed  to  mg,rket ;  as 
animals  return  to  the  earth  nearly  all  the  matter  taken  from  it  by  the 
growth  of  their  food.  By  the  cultivation  of  wheat  and  tobacco,  the 
rich  soils  of  Virginia  were  exhausted  in  one  hundred  years ;  and  in 
that  time,  these  crops,  according  to  Liebig's  estimate,  removed  from 
each  acre  12,000  pounds  of  alkalies  in  leaves,  grain  and  straw. 
An  approximation  to  the  amount  taken  from  the  soil  by  the  different 
crops  can  be  obtained  from  the  following  tables :  Table  I.  is  from 
Whitley's  Greology  of  Agriculture,  and  Table  II.  is  compiled  from 
Liebig's  Chemistry  of  Agriculture. 
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Eye  straw. 

Beans, 

Bean  straw,  dry. 

Straw  of  vetclles,  dry 
Peas, 

Pea  straw,  green, 
Lnceme,     .  do., 
Sainfoin,       do., 
Ked  clover,  do.. 
Potatoes,    fresh, 
Turnips,       do., 
Swedes,         dry, 
-Carrots,        do., 
Beet-root,      do.. 
Cabbage,      do.. 

Wheat  straw,     . 

Barley, 

Barley  straw,     . 

Oats, 

Oat  straw, 
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The  bnlk  of  the  plant  consists,  as  the  table  shows,  of  "  water  (or  its  ingredients)  and  carbon." 

The  nutritive  power  is  nearly  in  proportion  to  the  "  azote." 

The  "  fixed  or  mineral  ingredients"  are-tbe  guides  for  appropriating  the  manure  to  the  crop. 

The  distinction  between  "dry,"  and  "fresh  or  green,"  must  be  particularly  attended  to ;  luoeme, 
etc.,  often  losing  three-fourths  of  theii-  weight  in-  drying;  so  that  100,000  H)s.  "  diy"  would  contain  four 
times  as  much  fixed  ingredients  as  the  same  weight  "green."  And  turnips  lose  from  four-fifths  to  nine- 
tenths  their  weight;  so  that  lOOjOOOfts.  of  "fresh"  may  be  only  10,000  Bbs.  when  "dry." 
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But  how  shall  the  exhaustion  of  the  soil  be  prevented  ?  Simply 
by  restoring  to  it  the  ingredients  found  to  be  deficient,  which,  in 
the  cultivation  of  wheat,  are  usually  phosphoric  acid  and  the 
alkalies,  substances  needed  in  small  quantities  only.  When  soils, 
exhausted  by  wheat,  are  analyzed,  phosphoric  acid  and  lime  are 
usually  deficient.  Now,  an  acre  of  wheat  needs  but  seventeen  pounds 
of  phosphoric  acid  and  sixteen  pounds  of  lime,  both  of  which  would 
be  supplied  by  sixty-eight  pounds  of  bone-ashes,  sowed  with  the 
wheat ;  whereas,  it  would  require  many  tons  of  stable  manure  to 
supply  that  quantity  of  lime  and  phosphoric  acid,  while  the  other 
ingredients  of  that  dressing  might  prove  injurious;  as  they  certainly 
would,  in  a  soil  rich  in  vegetable  matter,  as  are  the  most  of  those  in 
Missouri. 

We  are  now  prepared  to  judge  of  the  value  of  those  quack  fertilizers,  called  com- 
posts, which  arc  said  to  cure  all  diseases  of  all  soils,  and  of  "  the  good  old  way  of 
our  fathers,"  which  cured  all  defects  of  soil  by  stable  manure.  The  latter,  it  is 
true,  is  much  preferable  to  the  former,  as  stable  manure  contains  nearly  all  the  in- 
gredients of  the  staple  crops.  But  it  is  often  attended  with  great  waste,  and  some- 
times with  positive  injury.  And  he  who  follows  it  should  well  understand  the  con- 
stituents of  his  soil  and  the  elements  conveyed  to  it  by  the  manures.  This  is  espe- 
cially true  in  Missouri,  where  the  ingredients,  always  abundant  in  stable  manure, 
often  exist  in  the  soils  in  such  quantities  as  to  prove  injurious  to  some  crops. 

The  comparative  merits  of  the  three  methods  of  farming  alluded  to,  which  I 
may  call  the  good  old  way,  the  compost  method  and  the  scientific,  were  happily  illus- 
trated by  an  experiment  of  a  progressive  farmer.  He  sowed  a  field  of  rich  clayey 
loam  with  wheat.  The  straw  was  luxuriant  and  healthy ;  but  the  kernel  was  badly 
filled,  and  the  crop  almost  a  failure. 

The  next  year  he  was  resolved  to  remedy  the  evil,  and  discover  the  cause  of 
failure.  A  gray-headed  old  farmer  told  him  he  must  give  it  a  good  dressing  of  stable 
manure ;  for  he  had  tried  it  forty  years  without  failure.  An  agent  told  him,  he 
must  use  his  Patent  Compost,  for  it  had  never  failed.  An  agricultural  chemist  ad- 
vised him  to  use  green  sand  from  a  bank  in  another  part  of  his  field.  He  resolved 
to  give  five  acres  to  an  experiment  according  to  the  advice  of  each.  Upon  the  first  five 
acres,  he  spread  twenty  cords  of  manure,  at  an  expense  of  seven  dollars  per  acre. 
The  second  five  he  treated  with  the  compost  (of  ashes,  lime  and  some  vegetable 
matter),  at  an  expense  of  ten  dollars  per  acre.  But  upon  the  last  five  he  spread  ten 
tons  of  the  green  sand,  at  a  cost  of  two  dollars  per  acre. 

On  the  first  five  acres  the  straw  was  large  and  thrifty,  but  succulent  and  weak; 
th,q  just  struck  it,  and  portions  of  it  lodged  badly ;  it  was  poorly  filled,  and  yielded 
but  ten  bushels  per  acre.  The  second  portion  was  much  like  the  first,  except  the 
straw  was  not  so  large ;  it  was  less  injured  by  rust,  and  remained  erect  till  harvest ; 
but  was  poorly  filled  and  yielded  but  five  bushels  to  the  acre.  The  third  was  not 
so  large;  but  the  straw  was  firm,  clean  and  yellow;  it  was  well  filled,  and  gave 
twenty-five  bushels  per  acre. 

The  soil  pcssessed  enough  organic  matter,  but  was  deficient  in  phosphoric  acid, 
which  was  supplied  by  the  sand  and  not  by  the  compost.     The  stable  manure  gave- 
the  phosphoric  acid  and  such  an  excess  of  vegetable  matter  as  to  render  the  stalk 
succulent  and  predisposed  to  rust.  The  compost,  also,  injuriously  for  wheat,  increased 
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the  vegetable  matter.  For  corn,  the  stable  manure  might  have  been  best.  Stable 
manure  is,  also,  admirably  adapted  to  restore  the  soils,  from  which  the  feed  of 
stock  is  derived,  as  it  will  contain  the  elements  removed  by  the  crop  consumed. 
Composts,  too,  may  be  used  with  great  profit  when  the  composition  is  adapted  to 
the  wants  of  the  soil. 

But  green  manure,  or  crops  plowed  in  while  green,  is  best 
adapted  to  most  of  the  deteriorated  lands  of  our  State,  particularly 
those  exhausted  by  corn ;  as  they  will  be  found  deficient  in  potassa, 
soda  and  phosphoric  acid  and  vegetable  matter,  which  the  clover 
would  restore.  The  long  tap-roots  of  the  clover*  will  obtain  the 
acid  and  alkalies  from  the  subsoil ;  and  the  leaves,  other  needed  ele- 
ments from  the  air ;  and  all  will  be  restored  to  the  soil.  Many  of  our 
farmers  have  used  clover  with  great  success.  Buckwheat  may  be 
used  to  better  advantage  on  lands  exhaused  by  wheat,  as  it  contains 
many  times  as  much  phosphoric  acid  as  clover.  In  short,  the  crop 
used  should  be  adapted  to  the  wants  of  the  soil.  Clover  will  return 
to  the  soil  four  times  as  much  organic  matter  as  it  extracts  from  it; 
it  also  supplies  large  quantities  of  the  alkalies ;  and  is  well  adapted 
to  the  restoration  of  corn  lands. 

TILLAGE. 

But  many  of  the  soils  of  Missouri  can  be  greatly  improved  by  a 
change  of  their  physical  properties  through  a  judicious  system  of  deep 
and  thorough  tillage.  Some  of  these  changes  can  be  accomplished 
in  the  best  manner  by  the  combined  use  of  the  common  and  the  sub- 
soil plows.  A  furrow  should  be  cut  some  eight  or  ten  inches  deep 
with  the  common  plow,  then  the  subsoil  plow  should  follow  at  a  depth 
of  twelve  or  fourteen  inches,  making,  in  all,  twenty  to  twenty-four 
inches  of  loosened  soil.  Whether  the  subsoil  should  be  thrown  up 
to  the  top  or  suffered  to  remain  below,  depends  upon  the  character 
of  the  soil  and  subsoil,  and  what  crops  are  to  be  cultivated. 

The  second  variety  of  soil  formed  upon  the  bluff  deposit  (see  p. 
139),  is  greatly  improved  by  subsoil  plowing.  The  subsoil  is  dense, 
clayey  and  almost  impervious  to  water,  in  its  undisturbed  state,  and 
can  exert  no  beneficial  effects  upon  the  crop ;  but  when  it  is  thoroughly 
subsoiled,  the  water  and  air,  with  the  accompanying  fertilizing  gases, 
and  heat  penetrate  and  prepare  it  to  receive  the  roots  of  the  plants 
and  to  yield  them  food.  ■ 


*  Clover  should  be  plowed  in  hefore  full  bloom,  as  the  flowers  give  off  nitrogen, 
which  ought  to  be  retained  in  the  soil. 
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Subsoiling  confers  many  advantages.  It  furnishes  an  additional 
amount  of  soil  to  receive  the  roots  and  prepare  food  for  their  nourish- 
ment ;  it  permits  the  water  to  percolate  through  the  soil  and  deposit 
the  fertilizing  gases  absorbed  by  it  from  the  air ;  it  so  loosens  the  sub- 
soil that  air  and  heat  may  permeate  through  it  and  elaborate  the  ele- 
ments needed  by  plants ;  by  it  the  excess  of  water  passes  through 
the  soil,  instead  of  running  over  its  surface  and  removing  the  fertil- 
izing properties ;  by  its  influence  the  soil  dries  much  quicker  after  a 
rain  and  can  be  worked  much  earlier  in  the  spring ;  it,  also,  provides 
against  the  injurious  effects  of  a  drought,  by  enabling  the  roots  to 
penetrate  the  moist  earth  below  the  influence  of  the  sun's  rays,  and 
by  so  loosening  the  soil  that  the  water  will  more  rapidly  rise  to  the 
surface  by  capillai-y  attraction ;  and  by  it  the  crops  will  ripen  some 
two  weeks  earlier  and  escape  the  early  frosts.  Thus,  subsoiling  fur- 
nishes more  food  to  the  crop,  prevents  the  injurious  effects  of  a  super- 
abundance of  water,  and  provides  a  reservoir  of  that  element  to 
counteract  the  influences  of  droughts.  These  beneficial  results  have 
been  fully  realized  by  several  of  our  farmers  during  the  past  two 
years,  and  particularly  during  the  excessive  drought  of  the  present 
season.  For,  while  the  other  fields  were  very  much  burned,  scarcely 
a  leaf  curled  on  some  that  were  subsoiled. 

The  following  letter  was  addressed  to  several  gentlemen,  who  had 
used  the  subsoil  plow,  in  order  to  obtain  the  results  of  their  experi- 
ments :  — 

Columbia,  Mo.,  August  2^th,  1854. 
Mt  Deak  Sir  — 

I  take  the  liberty  to  address  you.  for  information  on  the  following   subjects ; 
that  I  may  publish  It  in  my  Geological  Report,  and  give  others  the  benefit  of  your 
experience  in  subsoiling :  — 
1st.  —  Have  you  subsoiled  any  of  your  land  ? 
2d.  —  How  deep  did  you  stir  the  soil  ? 
3d.  —  What  was  the  character  of  the  subsoil  ? 
4th.  —  Is  it  Prairie  or  Timber  Laud  ? 
5th.  —  When  was  it  subsoiled  ? 
6th.  —  In  what  crops  was  it  cultivated  ? 
.  7th.  — What  was  the  increase  of  the  crop  from  deep  plowing  ? 
8th.  —  Was  the  good  effect  perceptible  after  the  first  year  ? 
9th.  — Were  the  crops  injured  by  the  drought  of  this  or  the  past  seasons? 
10th.  — At  what  would  you  estimate  the  increased  profit  of  cultivation  per  acre,  by 
the  system  of  deep  plowing  ? 
An  early  reply  will  greatly  oblige, 

Your  obedient  serv't, 

G.  C.  SWALLOW, 

State  Geologist. 
Eli  E.  Bass,  Esq.,         \ 
Boone  Co.,  Mo. ) 
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The  following  answers  only  were  received :  — 

Columbia,  September  9th,  1854. 
Peof.  G.  C.  Swahow. 

Dear  Sir,  —  Tour  favor  of  August  24th,  was  not  taken  from  the  office  for  several 
days  after  it  was  written,  and  I  have  to  apologize  to  you  for  delaying  my  reply  so  long. 
I  proceed  to  answer  the  questions,  contained  in  your  letter,  seriatim :  — 
1st.  —  I  have,  during  the  last  year  or  two,  subsoiled  a  small  portion  of  my  land. 
2d.  —  It  was  double  plowed  ;  the  subsoil  plow,  which  followed  a  large  Carey,  at- 
taining a  depth,  below  the  surface,  of  from  fourteen  to  sixteen  inches. 
3d.  —  The  subsoil  was  chiefly  clay,  of  a  dark  yellow  color. 

4th.  —  Mine  is  timbered  land.  • 

5th.  —  It  was  subsoiled  in  the  spring  (April),  and  in  September. 
6th.  —  The  field  subsoiled  in  the  spring  was  cultivated  in  corn ;  that  in  September, 

in  wheat. 
7th.  —  The  increase  of  each  crop,  I  should  estimate,  amounted  to  twenty-five 

per  cent. 
8th.  —  The  good  eflFeot  of  subsoiling,  both  in  breaking  the  ground,  and  in  increased 

product,  was  very  perceptible  after  the  first  year. 
9tt.  —  On  one  of  my  subsoiled  fields  I  have  raised  a  crop  of  corn  this  year.     It  is  a 
poor  crop.     Calculating  largely  upon  the  deep  plowing,  I  drilled  the  corn 
and  left  it  very  thick,  instead  of  planting  it  in  the  usual  way.     This,  con- 
nected with  the  continued  drought,  caused  the  failure.     If  it  had  been 
planted  thi-ee  and  a  half  feet  apart  each  way,  leaving  two  stalks  in  the  hill, 
I  would  have  raised,  even  this  unprecedented  dry  year,  a  fine  crop. 
10th.  —  I  would  estimate  the  increased  profit  of  cultivation,  by  the  system  of  deep 
plowing,  at  from  twenty  to  thirty  per  cent,  per  acre. 
I  am,  most  respectfully. 

Tour  obedient  servant, 

JAMES  S.  ROLLINS. 

Forest  Hul,  Boone  County,  September  bth,  1854. 

SlE,— 

Yours  of  the  24th  ult.  came  to  hand  a  few  days  since.     I  herewith  submit  the 
answers  to  your  interrogatories  in  the  order  in  which  they  were  propounded :  — 

1st.  —  I 'have  subsoiled  the  two  past  years. 

2d.  —  My  plows  run  to  the  depth  of  ten  or  twelve  inches. 

4tL'.  —  The  land  double  plowed  is  prairie. 

5th.  —  It  was  subsoiled  in  the  spring  of  1853. 

6th.  —  It  was  cultivated  in  corn. 

7th.  —  The  crop  was,  at  least,  double. 

8th.  —  Cannot  tell,  on  account  of  the  drought. 

9th.  —  It  was  injured  seriously  this  year,  but  not  last. 

10th.  — The  profits  of  cultivation  are  doubled. 

I  have,  occasionally,  double  plowed  for  wheat,  and  found  it  of   considerable 

benefit.     My  crop  of  corn  is  greatly  injured  by  drought  this  season,  but  it  is  in  part 

owing  to  its  being  planted  too  thick.     So  far  as  I  have  observed  through  the  county, 

the  only  tolerable  crops  produced  this  year,  are  the  results  of  deep  plowing. 

Tours,  very  respectfully, 

ELI  E.  BASS. 
Pbop.  G.  C.  Swallow,     1 

State  Geologist,  f 
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Results  equally  beneficial  might  be  obtained  on  a  very  large  por- 
tion of  the  soils  of  Cooper,  Howard,  Moniteau,  Boone,  Audrain, 
Monroe,  Marion,  Pike,  Callaway  and  St.  Louis  counties,  and,  doubt- 
less, in  four-fifths  of  all  the  land  in  the  State ;  which  would  give  an 
increased  profit  from  farming,  far  exceeding  all  of  our  most  san- 
guine expectations. 

It  may  be  proper  to  state  that  some  have  not  obtained  such  bene- 
ficial results ;  but,  in  all  cases  of  apparent  failure,  the  stiff  clayey 
subsoil  was  brought  to  the  top,  whereas  it  should  have  remained  in 
its  original  position,  unless  the  soil  was  too  light  and  sandy,  when  a 
portion,  sufficient  to  give  it  the  proper  consistency,  should  have  been 

raised  to  the  surface. 

COAL. 

Mineral  Coal  has  done  much  to  promote  the  rapid  progress  of 
the  present  century;  commerce  and  manufactures  could  not  have 
reached  their  present  unprecedented  prosperity  without  its  aid. 
And  no  people  can  expect  success  in  those  departments  of  human 
industry,'  unless  their  territory  furnishes  an  abundance  of  this  use- 
ful mineral.  Previous  to  the  present  Survey,  it  was  known  that  coal 
existed  in  many  counties  of  the  State ;  but  there  was  no  definite 
knowledge  of  the  continuation  of  workable  beds  over  any  considera- 
ble areas.  But  since  the  Survey  commenced,  the  south-eastern  out- 
crop of  the  Coal  Measures,  has  been  traced  from  the  mouth  of  the 
Des  Moines,  through  Clark,  Lewis,  Marion,  Monroe,  Audrain,  Boone, 
Cooper,  Pettis,  Henry,  St.  Clair,  Bates  and  Jasper,  into  the  Indian 
Territory ;  from  Glasgow  up  the  Missouri  river  to  the  Iowa  line ; 
and  from  St.  Joseph  along  the  line  of  the  Hannibal  and  St.  Joseph 
Railroad,  to  Shelby,  showing  the  existence  of  the  Coal  Measures 
over  an  area  of  more  than  26,000  square  miles,  in  the  Northern  and 
Western  parts  of  the  State.  Regular  Coal  Measures,  also,  exist  in 
Ralls,  Montgomery,  Callaway,  St.  Charles  and  St.  Louis ;  and  local 
deposits  of  cannel  and  bituminous  coal  in  Moniteau,  Cole,  Morgan 
and  probably  other  counties. 

Workable  beds  of  good  coal  exist  in  nearly  all  places  where  the  Coal  Measure" 
are  deyeloped,  as  some  of  the  best  beds  are  near  the  base,  and  must  crop  out  on 
the  borders  of  the  coal-field.  This  is  found  to  be  the  fact  where  examinations  have 
been  made.  All  of  the  little  outliers  along  the  borders  contain  more  or  less  coal, 
though  the  strata  are  not  more  than  ten  or  fifteen  feet  thick. 

But  exclusive  of  these  outliers  and  local  deposits,  we  have  an  area  of  26,887 
square  miles  (see  p.  89)  of  the  regular  Coal  Measures.  If  the  average  thickness 
of  workable  coal  be  one  foot  only,  it  will  give  26,887,000,000*  tons  for  the  whole 

*  The  Mining  Engineers  of  England^  allow  1,000,000  tona  per  square  mile  for  every  foot  of  work- 
able coal. 
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area  occupied  by  coal  rocks.  But  in  many  places,  the  thicliness  of  the  workable 
beds,  is  over  fifteen  feet ;  and  the  least  estimate  that  can  be  made  for  the  whole  area,  is 
five  feet.  This  will  give  134,435,000,000  tons  of  good  available  coal  in  our  State. 
In  our  efforts  to  estimate  the  economical  value  of  so  vast  a  deposit  of  this  most 
useful  mineral,  we  should  constantly  bear  in  mind  the  position  of  these  beds,  beneath 
the  soil  of  one  of  the  richest  agricultural  regions  on  the  Continent,  within  a  State 
whose  manufacturing  and  commercial  facilities  and  resources  are  scarely  inferior  to 
any,  and  adjacent  to  the  Missouri  river,  and  tlie  Pacific,  the  North  Missouri  and  the 
Hannibal  and  St.  Joseph  Railroads.  With  all  these  advantages  of  location,  the  cer- 
tainty that  these  coal-beds  can  famish  100,000,000  tons  per  annum  for  the  next 
1,300  years,  and  then  have  enough  left  for  a  few  succeeding  generations,  is  a  fact  of 
no  small  importance  to  the  State.  All  of  the  counties  in  the  Platte  Purchase,  ex- 
cept Nodaway,  have  been  set  down  heretofore,  as  belonging  to  the  Lower  Carbon- 
iferous rocks,  and  destitute  of  coal ;  but  my  first  excursion  in  the  Survey,  proved, 
beyond  a  possibility  of  doubt,  the  existence  of  Coal  Measures  throughout  their 
whole  extent,  and  that,  if  the  lower  coal-beds  do  not  thin  out,  Atchison,  Holt, 
Andrew,  Buchanan  and  Platte  are  underlaid  by  all  the  workable  coal-beds  of  the 
State.  There  are,  then,  more  than  20,000  square  miles  in  those  counties  which,  at 
least,  have  an  average  thickness  of  ten  feet  of  workable  coal,  *  which  will  yield 
20,000,000,000  tons. 

The  local  deposits  of  Cannel  and  Common  Bituminous  varieties,  furnish  some  of 
the  best  coal  in  the  State,  and,  though  many  of  these  beds  will  not  Jield  suffi- 
cient quantities  for  exportation  or  extensive  manufacturing  purposes,  they  are  of 
great  value  for  supplying  the  local  demand.  But  some  of  the  beds  of  the  Cannel 
varieties  could  furnish  a  very  large  supply  of  an  excellent  article  for  gas  and  those 
manufacturing  purposes,  where  a  light  pure  coal,  producing  an  abundance  of  flame, 
is  desirable.  A  more  detailed  account  of  these  coals  will  be  given  in  the  reports  of 
Callaway,  Cooper,  Moniteau,  Morgan  and  Cole  counties,  where  they  are  most 
abundant. 

When  our  coals  are  all  collected,  and  have  been  subjected  to  analyses  and  prac- 
tical tests,  we  shall  be  prepared  to  speak  with  more  certainty  of  their  qualities  and 
adaptation  to  the  various  manufacturing  purposes.  As  yet,  we  can  judge  of  them 
only  by  their  physical  properties  and  the  manner  in  which  they  burn  on  the  grate. 
But  there  can  be  no  reasonable  doubt  that  our  various  beds  wiU  furnish  any  desir- 
able quantities  adapted  to  all  the  uses,  to  which  bituminous  coals  are  applied. 

IRON. 

Among  minerals,  Iron  stands  preeminent  in  its  influence  upon 
tlie  power  and  prosperity  of  a  nation.  Nations,  who  possess  it  in 
large  quantities,  and  by  whom  it  is  extensively  manufactured,  seem 
to  partake  of  its  hardy  nature  and  sterling  qualities.  Missouri  pos- 
sesses an  inexhaustible  supply  of  the  very  best  ores  of  this  metal. 


*  There  can  be  no  mistake  about  the  existence  of  this  vart  amount  of  coal,  only  on  the  supposi- 
tion that  in  these  counties  the  several  coal-beds  thin  out,  a  supposition  scarcely  in  the  limits  of  possi- 
bility; as  nearly  all  of  the  beds  have  appeared  wherever  the  whole  of  the  Lower  Coal  Measnres  have 
been  observed.  They,  also,  grow  thicker  towards  the  west,  until  they  dip  beneath  the  Middle  and  Upper 
Coal  Series.  And  besides,  coal  strata  are  more  permanent  away  from  the  borders  of  a  coal  basin,  and 
where  buried  beneath  superincumbent  strata. 
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She,  also,  has  all  desirable  facilities  for  becoming  the  great  Iron 
Mart  of  the  Western  Continent. 

Specular  Oxide.  —  This  is,  probably,  the  most  abundant  and 
valuable  ore  in  the  State.  Iron  Mountain  is  the  largest  mass  ob- 
served, and  is  made  up  almost  exclusively  of  this  ore  in  its  purest 
form ;  as  it  contains  no  perceptible  quantity  of  other  mineral,  save 
some  less  than  one  per  cent,  of  silica,*  which  improves  rather  than 
injures  its  quality. 

But  little  need  be  said  of  this  Mountain  of  Iron,  as  there  is  no 
room  for  speculation  or  doubt  as  to  the  quantity  or  quality  —  one  is 
inexhaustible,  and  the  other  can  not  be  improved  for  many  purposes. 
The  quantity  above  the  level  of  the  valley,  is  easily  estimated.  The 
height  of  the  Mountain  is  228  feet,  and  its  base  covers  an  area  of 
500  acres,  -which  gives,  according  to  Dr.  Litton,*  1,655,280,000 
cubic  feet,  or  230,187,375  tons  of  ore.  But  this  is  only  a  fraction 
of  the  ore  at  this  locality.  The  nature  of  the  ore,  the  plutonic  cha- 
racter of  the  associated  rocks  and  the  position  f  of  the  ore  beneath 
the  level  of  the  valley,  and  the  sedimentary  rocks  skirting  the  base 
of  the  mountain,  all  indicate  its  igneous  origin,  and  that  it  extends 
downwards  indefinitely,  enlarging  as  it  descends.  But,  on  the  sup- 
position that  it  continues  of  the  same  size,  every  foot  of  descent  will 
give  over  3,000,000  tons  of  ore.  Each  one  can  judge  for  himself, 
how  deep  he  will  be  compelled  to  go  to  get  enough. 

Several  veins  of  this  ore,  of  good  quality,  are  found  intersecting 
the  Porphyry  at  the  Shut-in,  in  Town.  33,  R.  4,  N.  J  Sec.  2.  The 
largest  vein  exposed  is  nearly  vertical,  ranging  north  and  south,  and 
is  one  foot  thick.  One  of  the  first  iron  furnaces  in  this  part  of  the 
country,  was  erected  at  this  place.  There  are  other  important  locali- 
ties of  this  ore  in  the  neighborhood  of  Pilot  Knob,  which  I  have  not 
seen.  The  Bogy  or  Bufordf  Ore  Bed,  in  Town.  33,  R.  3  E.,  K 
E.  i  Sec.  24;  the  Big  Bogy  J  Mountain,  in  Town.  33,  R.  3  E.,  S. 
E.  I  Sec.  13,  and  the  Russell  %  Mountain,  in  Town.  33,  R.  3  E., 
E.  J  Sec.  3,  are  the  most  noted. 

The  Specular  and  Magnetic  Oxides.  —  At  Shepherd  Mountain 
the  ore  is  usually  a  mixture  of  these  varieties  (the  magnetic  being  the 
least  abundant),  in  a  very  pure  state ;  as  they  yield  less  than  two  per 
cent,  of  silex  and  alumina,  which  are  the  only  substances  perceptible 


*  See  Dr.  Litton's  Report,  pp.  77  and  78. 
f  See  See.  20,  p.  77,  Dr.  Litton's  Report. 
%  See  Dr.  Litton's  Report,  p.  88. 
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in  the  most  of  the  ore ;  and  they  do  not  injure  its  quality.  The  ore 
at  this  mountain  exists  in  vertical  veins,  ranging  in  different  direc- 
tions through  the  porphyry  of  which  the  mountain  is  composed. 
They  vary  in  thickness  from  one  foot  to  fourteen.  Three  of  these 
veins  hafve  been  partially  explored.*  They  will  yield  an  enormous 
amount  of  ore,  as  they,  doubtless,  continue  downward  indefinitely ; 
for  they  have  every  appearance  of  an  igneous  origin.  They  exist 
in  nearly  perpendicular  fissures  in  a  plutonic  rock ;  the  walls  of  these 
fissures  appear  to  be  striated  in  places ;  the  purple  porphyry  on  each 
side  has  lost  its  color  and  become  very  soft  and  somewhat  friable,  as 
might  be  expected  from  such  a  rock,  after  exposure  to  heat  and 
the  action  of  atmospheric  influences;  and  fragments  of  the  por- 
phyry, were  detected  in  the  ore  and  changed  in  the  same  manner 
as  the  wall  rocks.  Such  facts,  it  seems  to  me,  indicate  an  igneous 
origin,  and  the  indefinite  continuation  of  the  veins  in  a  downward 
direction. 

Silioious  Specular  Oxide.  —  The  ore  of  the  Pilot  Knob,  is  some- 
what different  from  the  other  iron  ore  of  this  neighborhood,  both  in 
appearance  and  composition.f  It  is  more  compact  and  breaks  with 
a  gray  steel-like  fracture,  and  contains  ten  or  twenty  per  cent,  of 
silica.  The  silica  should  make  the  ore  no  less  valuable,  as  the 
presence  of  that  mineral  usually  renders  it  more  fusible,  and  better 
adapted  to  some  uses.  Pilot  Knob  is  581  feet  high  (its  base,  637 
feet  above  St.  Louis),  and  it  covers  an  area  of  360  acres.  A  large 
pprtion  of  this  mountain  is  pure  ore ;  but  it  is  not  so  easy  to  estimate 
the  quantity,  as  it  is  interstratified  with  the  slates,  which,  together 
with  the  ore,  form  the  greater  portion  of  the  mountain.  At  any 
rate,  the  quantity  is  enormous,  and  may  be  considered  inexhanstible. 
The  amount  above  the  surface  can  not  be  less  than  13,972,773  tons.f 
But  it  evidently  far  exceeds  this  estimate ;  for  the  thick  stratum, 
from  which  the  most  of  the  ore  has  been  obtained,  will  give  nearly 
10,000,000  tons.  There  are  several  strata  above,  and,  at  least,  one 
below.  Whether  this  ore  had  an  igneous  origin,  is  not  so  certain; 
still,  the  metamorphosed  character  of  the  slates  with  which  it  is  inter- 
stratified, the  relative  position  of  the  plutonic  rocks  below  and 
around  it,  and  its  similarity  to  the  ores  in  Shepherd  Mountain,  Iron 
Mountain  and  the  Shut-in,  all  go  to  show  its  igneous  origin.  If 
this  be  true,  the  main  stratum  is,  probably,  connected  with  the 
fissure  through  which  it  was  ejected.      This  fissure  or  vein  is  to  be 

*  Dr.  Litton's  Report,  p.  81.  f  Dr.  Litton'a  Report,  pp.  79  and  80. 
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sought  on  tHe  south-western  side,  where  the  dip  of  this  stratum 
brings  it  near  the  base  of  the  mountain,  or  within  its  base. 

There  is  no  probability  that  this  valuable  ore  can  be  exhausted 
within  any  time,  sufficiently  short,  to  affect  the  market  value  of  the 
deposit. 

There  is  ore  enough  of  the  very  best  quality  within  a  few  miles 
of  Pilot  Knob  and  Iron  Mountain,  above  the  surface  of  the  valleys, 
to  furnish  1,000,000  tons  per  annum,  of  manufactured  iron,  for  the 
next  two  hundred  years. 

All  of  these  ores  are  well  adapted  to  the  manufacture  of  pig- 
metal;*  and  those  of  Iron  Mountain  and  Shepherd  Mountain,  are 
used  for  making  blooms  by  the  Catalan  process,  in  the  Bloomeries, 
at  Pilot  Knob  and  at  Valid  f'orge. 

Hematite.  —  This  ore  is  very  generally  diffused  through  the 
southern  part  of  the  State  wherever  the  Ferruginous  Sandstone,t  or 
the  2dt  and  Sdf  Magnesian  Limestones  are  developed,  as  it  is  most 
abundant  in  those  formations.  The  Heniatite  of  the  Ferruginous 
Sandstone  is  not  generally  so  uniform  in  texture,  and  so  pure  as 
that  found  in  the  Calciferous  Sandrock.  There  are  three  import- 
ant localities  of  it  in  Cooper  county.  One  is  immediately  on  the 
bluffs  of  the  Blackwater,  in  Town.  48,  K.  19  W.,  N.  E.  \  Sec.  3. 
The  ore  at  this  place  forms  a  stratum  in  the  sandstone  some  three 
feet  thick  (see  p.  92),  which  promises  an  abundant  yield.  The  same 
ore  again  shows  itself  in  the  same  geological  position,  in  Sec.  S3  of 
the  same  Township,  where  it  covers  a  large  area,  and  will  furnish 
much  more  ore  than  the  last  locality.  Loose  masses  were,  also,  seen 
in  Town.  47,  R.  19,  Sec.  35.  which  had  evidently  fallen  down  from 
this  sandstone  in  the  hill  above.  The  same  ore  was,  also,  observed 
on  the  eastern  bluffs  of  the  La  Mine,  above  the  moiath  of  Clear 
Creek.  Large  blocks  of  Hematite  were  discovered  resting  on  the 
sui'face  of  the  Encrinital  Limestone,  on  the  brow  of  a  bluff  in  Town. 
39,  R.  24,  Sec.  28,  in  St.  Clair  county.  The  ore  at  this  place  has 
been  derived  from  the  sandstone,  which  had  disintegrated  and  left 


*  At  the  time  of  iay  visit,  two  furnaces  were  in  blast  at  Iron  Mounlain,  one*  of 
which  was  making  about  fifteen  tons  of  pig-metal  per  diem.  At  Pilot  Knob  only  one 
was  in  blast,  which  was  making  from  ten  to  twelve  tons  per  diem,  and  was  increas- 
ing its  yield  every  week.     Another  furnace  will  soon  be  started  at  Pilot  Knob. 

*  This  Is  a  coId;Wast  furnace,  thirty-eight  feet  high  and  nine  feet  boshes.  It  receives  140  charges 
per  diem,  each  qharge  contains  seventeen  'bushels  of  coal,  and  from  400  to  450  pounds  of  ore. 

f  See  this  foriuatlon  in  the  desdription  of  the  general  section. 
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the  iron.  In  Town.  38,  R.  26,  some  half  mile  south-east  of  the  Salt- 
Creek  Sulphur  Springs,  which  are  in  Sec.  27,  I  saw  a  great  many 
large  blocks  of  this  ore  from  the  same  sandstone.  There  are,  also, 
localities  on  Grand  River,  in  Henry  county,  in  the  bluffs  of  the  Mis- 
souri, just  above  Miami,  and  on  a  Branch  near  Siloam  church,  in 
Pike  county.  At  the  last  place,  the  ore  is  a  fine  red  hematite. 
That  on  the  Missouri  and  in  Pike  county  had  fallen  down  from 
the  banks  above.  The  Ferruginous  Sandstone  and  the  Coal  Measures 
were  exposed  in  the  bluff  at  Siloam  Church,  and  it  is  diiEcult  to  say, 
from  which  the  ore  came.  Whether  iron  exists  in  quantity  at  these 
localities,  can  not  be  determined  without  further  examination.  The 
places,  where  small  quantities  of  the  ore  were  observed  in  this  rock, 
are  too  numerous  to  be  mentioned.      • 

The  Hematite  of  the  Magnesian  Limestones,  is  of  better  quality 
and  quite  as  extensively  diffused.  The  most  important  localities  in 
the  2d  Magnesian  Limestone  are  in  Franklin  county,  in  Towns.  41 
and  42,  R.  1  E.  For  a  notice  of  these  beds,  see  Dr.  Litton's  Re- 
port, pp.  74  and  75,  and  Dr.  Shumard's  Report  on  this  county. 
These  beds  will  yield  a  large  amount  of  excellent  ore.  There  is, 
also,  a  quantity  of  this  ore  a  short  distance  above  Warsaw,  and  several 
localities  west  of  Buffalo,  which  will  be  more  fully  noticed  in  the 
report  on  Dallas  county.  Many  localities  of  it  were  observed  in 
the  3d  Magnesian  Limestone.  But  the  most  important  is  in  the 
ridge,  in  the  forks  of  the  Big  and  the  Little  Niangua,  extending  from 
the  mouth  of  the  latter  to  Sec.  12,  Town.  38,  R.  18.  The  slopes 
of  this  ridge  and  the  ravines  skirting  it,  are  covered  with  fragments 
of  the  ore  in  such  quantities  as  seem  to  indicate  a  vast  deposit. 
The  Hematite,  in  Town.  34,  R.  3,  Sec.  21,  is  probably  in  this  lime- 
stone. The  ore  is  good ;  but  I  cannot  speak  with  certainty  of  the 
amount  or  geological  position,  as  I  have  not  seen  the  locality. 

The  4th  Magnesian  Limestone,  also,  contains  several  important 
deposits  of  this  ore  in  Camden,  which  will  be  noticed  in  the  report 
■of  that  county. 

We  had  reason  to  expect  the  existence  of  considerable  quantities 
of  iron  in  the  Coal  Measures;  but  it  has  not  been  observed,  in  work- 
able quantities,  in  a  single  locality  in  these  rocks. 

LEAD. 

But  two  ores  of  this  metal  have  been  found  in  Missouri,  in  suf- 
ficient quantity  to  be  of  any  economical  value ;  the  Sulphuret  and 
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Carbonate.  The  former  is  called  Mineral,  while  the  latter  is  some- 
times named  Wool-Mineral,  in  the  South- Western  Mines. 

These  ores  of  Lead  occur  in  the  Coal  Measures,  Archimedes 
Limestone,  Encrinital  Limestone,  2d  Magnesian  Limestone,  2d  Sand- 
stone and  3d  Magnesian  Limestone.  But  the  Archimedes  Lime- 
stone and  the  2d  and  3d  Magnesian  Limestones  are  the  only  rocks 
in  which  any  considerable  quantity  has  been  observed.  The  most 
of  the  Eastern  Mines  and  those  in  the  Osage  valley  and  in  Moniteau, 
are  in  these  two  Magnesian  Limestones ;  but  the  mines  of  the  South- 
West,  and  Scott's  Mine,  in  Cooper,  are  in  the  Archimedes  Limestone ; 
but  many  of  them  pass  down  into  the  Encrinital  Limestone. 

Dr.  Litton  gives  a  detailed  account  of  the  Eastern  Mines.  For 
those  of  Moniteau,  see  Mr.  Meek's  Report.* 

The  other  mines  of  the  State  have  been  worked  but  little,  save  some  few  on  the 
Gravois  and  near  Linn  Creek ;  but  when  visited,  the  working  was  suspended  in  the 
most  of  these.  It  is  not  deemed  advisable  to  enter  upon  any  detailed  account  of  the 
mines  of  the  Osage  valley,  as  a  more  minute  examination  of  them  is  now  in  progress, 
and  when  it  is  completed,  we  can  speak  with  more  certainty  of  their  value.  Still, 
the  examinations  already  made  show  very  flattering  indications  of  an  abundance  of 
Lead  in  several  places  on  the  Gravois,  Cole  Camp  and  near  Erie.  The  mines  at 
Cole  Camp  are  in  the  2d  Magnesian  Limestone  ;  while  those  at  Erie  and  several  of 
those  on  the  Gravois  are  in  the  3d  Magnesian  Limestone.  For  an  account  of  Scott's 
Mine,  see  Report  of  Cooper  county. 

The  Mines  of  the  South-  West  were  examined  very  hastily,  more  with  a  view  to 
learn  the  character  of  the  deposits  and  the  area  over  which  they  extend,  than  with 
a  design  to  judge  of,  and  report  upon  the  particular  lodes  or  diggings.  The  extent 
of  country  over  which  the  lead  has  been  discovered,  may  be  best  understood  by 
pointing  out  the  various  localities  where  it  was  seen. 

The  first  locality  visited  was  in  the  prairie  south-west  of  Carthage,  in  Town. 
28,  R.  31,  Sec.  8,  where  some  little  digging  had  been  done ;  and  the  following  sec- 
tion was  exposed :  — 

No.  1.  —  5  feet  of  Chert  and  Soil —  Quaternary. 

No.  2.  —  6  feet  of  fine  brown  stratified  Sandstone  —  Ferruginous  Sandstone  ? 

No.  3.-3  feet  of  blue  Shale.  -,      .     , .      ,     ^ . 

„       ,         M   n    ,     „  ,  1      T .        ,  >   Archimedes  Limestone. 

No.  4.  —  4  feet  of  blue  Limestone,  j 


*  Since  the  water  has  been  removed  from  High-Point  Lead  Mine,  I  have  satis- 
fied myself  by  a  recent  careful  examination,  that  the  disturbance  of  the  strata  observed 
there  is,  beyoild  a  doubt,  due  to  a  powerful  elevating  force  acting  from  beneath. 
The  evidence  of  this  is  the  distinct  and  well-marked  vertical  striae  to  be  seen  at  vari- 
ous places  on  the  surrounding  wall-rook,  as  it  is  impossible  that  these  strise  could 
have  been  made  by  a  settling  down  of  the  broken-up  strata  forming  the  central  mass. 
Whether  the  lead  ore  was  brought  up  from  a  lower  position  along  with  the  broken 
rock,  or  has  been  subsequently  deposited  there  by  some  other  agency,  I  am  unable 
to  say.  I  saw  no  evidences  that  it  has  been  deposited  there  by  sublimation  or  any 
pther  direct  igneous  agency.  —  Meek. 
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Several  hundred  pounds  of  Sulphuret  of  Lead  were  found  in  the  chert  and  soil ; 
but  none  in  the  rooks  below.  In  section  31  of  the  same  township,  is  another  locality 
which  I  did  not  visit.  Lead  has  been  found  in  several  other  places  in  this  neighbor- 
hood ;  but  they  had  not  yielded  much  mineral.  The  next  locality  visited,  was  the 
Ceuter-Oreek  Mines,  which  are  situated  in  Town.  29,  E.  33,  Sec.  36,  and  Town.  29, 
R.  32,  Sec.  31.  These  mines  are  on  the  border  of  the  prairie,  which  extends  from 
Carthage  on  towards  the  Territory,  in  the  slopes  on  both  sides  of  a  small  run. 
The  following  section  will  give  an  idea  of  the  Geological  features  :  — 

No.  1.  — 10  to  30  feet  of  chert,  limestone  and  clay,  broken  and  mingled  promiscu- 
ously, and  more  or  less  cemented  into  u,  solid  mass.  The  limestone  is 
not  BO  abundant  as  the  clay,  and  the  chert  predominates  over  both. 

No.  2.  — 5  feet  of  regularly  stratified  bluish  crystalline  limestone. 

No.  3.  — 10  feet  same  as  No.  1,  save  the  limestone  is  more  abundant. 

No.  4.  —  ?  of  limestone,  same  as  No.  2. 

On  the  east  side  of  the  run,  the  conglomerate  of  No.  1  is  overlaid  by  eight  or 
ten  feet  of  brown  stratified  sandstone,  which  is  the  same  as  that  at  the  first  locality 
named.  Irregular  viens  of  galena,  very  variable  in  thickness,  cut  through  this  con- 
glomerate of  chert,  etc.,  and  through  the  limestone,  in  directions  approaching  an 
east  and  west  line,  and  varying  from  a  perpendicular  to  a  horizontal.  The  galena 
usually  fills  the  fissure,  when  it  is  small,  without  any  vein  rock  or  gang  ;  but  when 
the  opening  is  large,  the  sheet  of  mineral  runs  through  the  middle,  the  space  on 
each  side  being  filled  with  clay  and  crystals  of  calcareous  spar.  There  are  several 
diggings  at  this  place  on  the  west  side,  on  White  and  Conovy's  land,  at  some  of  which 
numerous  shafts  have  been  sunk  from  ten  to  forty  feet,  and  some  drifting  done. 
The  more  important  are.  Old  Diggings,  Burnine's,  Sunday's,  Howard's,  Barker's, 
and  Thorp's  Diggings.  On  the  east  side  of  the  run,'on  Mr.  Chenault's  land,  several 
shafts  have  been  sunk. 

From  what  I  could  see  of  the  veins  and  learn  of  the  amount  of  mineral  raised, 
and  from  the  general  satisfaction  of  the  miners,  I  would  judge  that  mining  at  the 
Center-Creek  Diggings  has  been  very  profitable. 

Of  the  mineral  raised  at  these  mines,  270,000  pounds  were  sold  to  Harklerode's 
furnace,  and  99,074  pounds,  to  Moseley  &  Co.'s  furnace ;  about  5,000  pounds, 
still  at  the  mines,  making  419,074  pounds  raised. 

Turkey-Creek  Mines.  —  Several  localities  are  included  in  this  term :  — 
Mineral-Point  or  Shake-rag  Mines,  in  Town.  28,  R.  83,  Sec.  33  ; 
Duff's  Mines,  m  Town.  28,  R.  32,  Sec.  31,  S.  E.  i ; 
Orchard's  Mines,  in  center  of  Town.  27,  R.  33  ; 

Cox's  Mines  or  Nigger  Diggings,  Town.  27,  R.   33,  two  miles  south-east  of 
Mineral  Point. 

At  Mineral  Point  are  several  diggings.  Harklerode's,  so  far  as  I  could  judge 
from  the  miners  and  the  mineral  thrown  out  (for  the  shaft  was  full  of  water),  gives 
great  promise  of  a  fine  yield.  There  are  two  lodes  or  sheets  of  mineral  lying  nearly 
.horizontal  in  the  Carboniferous  Limestone.  The  upper  one  is  made  up  of  galena 
arid  carbonate  of  lead  and  chert  and  clay  mingled  together  and  cemented,  and  is 
about  one  foot  thick.  The  lower  is  pure  galena,  from  twelve  to  eighteen  inches  thick. 
These  lodes  have  beSn  explored  but  a  short  distance. 

At  Messrs.  Fraser  and  Cavenar's,  one  shaft,  sunk  thirty  feet,  reached  a  horizon- 
tal lode.  The  fissure  in  the  conglomerate  of  chert,  etc.,  is  four  feet,  filled  with  soft 
clay  and  galena.  Through  the  middle  runs  a  sheet  of  galena  ten  inches  thick,  and 
the  space  on  each  side  is  filled  with  clay  and  large  masses  of  cog-mineral.     This 
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lode  had  been  explored  only  some  fifteen  feet.  Other  diggings  at  Mineral  Point 
»re  quite  as  milch  esteemed  by  the  miners.  The  other  localities  on  Turkey  Creek 
yreie  not  visited. 

From  these  mines,  95,530  pounds  had  been  sold  to  Moseley's  furnace,  and  110,- 
000  pounds,  to  Harklerode's  furnace ;  55,000  pounds  were  still  at  the  mines,  making 
in  all  260,630  pounds. 

Moaeley  Sf  Co.'s  Mines  are  located  in  Town.  26,  R.  .S2,  Sec.  35.  More  systematic 
mining  has  been  done  at  this  place  than  at  any  other  locality  visited  in  the  South- 
TVest.  Three  shafts  have  been  sunk ;  Main  Shaft  48  feet.  Pump  Shaft  68,  and  Third 
Shaft  50,  besides  about  400  feet  of  drifting.  All  the  shafts  and  driftings  are  very 
large  and  the  mines  are  kept  dry  and  well  ventilated.  The  efficient  conductor  of 
these  mines,  Mr.  John  Ryan,  accompanied  me  through  the  mines,  and  gave  much 
valuable  information,  as  to  the  location  and  thickness  of  the  veins  worked  out. 
These  mines  were  opened  in  1850.  From  February,  1854,  to  November  of  the  same 
year,  he  worked,  on  an  average,  three  hands,  and  raised  from  140,000  to  150,000 
pounds  of  mineral,  of  a  very  superior  quality.  The  whole  amount  raised  at  these 
mines  is  estimated  at  562,875  pounds ;  the  workmen  estimated  it  as  high  as  800,000. 

These  mines  are  opened  in  the  side  of  a  bluff,  of  Carboniferous  Limestone, 
which  crops  out  on  both  sides  of  them ;  but  the  shafts  do  not  strike  the  lime- 
•stone,  as  they  commence  in  and  pass  downward  in  the  cherty  conglomerate  above 
described.  Large  veins  of  reddish  and  white  clay,  which,  in  appearance,  very  much 
resembles  tallow,*  out  this  conglomerate  in  various  directions  ;  and  they  sometimes 
accompany  the  lead. 

Oliver's  Prairie  Mines  are  located  on  Oliver's  Prairie.  There  are  numerous  dig- 
gings on  and  near  this  prairie,  in  the  same  character  of  rocks,  cherty  conglomerate 
and  Carboniferous  Limestone. 

At  Richardson  ^  Brock's  Diggings,  three  hands  have  worked  eighteen  months,  and 
raised  70,000  pounds. 

At  Davis  ^  Cole's  Diggings,  three  hands  worked  two  months,  and  two  hands, 
two  months,  and  raised  15,000  pounds. 

At  Richardson  ^  Foster's,  four  hands  worked  three  months,  and  raised  24,000 
pounds. 

At  Viekory  ^Johnson's,  two  hands  worked  three  months,  and  raised  3,500  pounds. 

There  are  a  great  number  of  shafts  sunk  in  many  places  in  this  neighborhood, 
and  the  produce  of  all  the  mines  here,  has  been  estimated  at  208,000  pounds. 

Spurgeon's  Prairie  Mines,  three  miles  from  Moseley's  Furnace,  were  not  visited; 
but  they  are  represented  as  very  productive,  and  in  the  same  geological  position  as 
the  other  mines.     Their  produce  is  estimated  at  276,000  pounds. 

Baxte/r'a  Lead  Mines  are  about  one  mile  south  of  Grand  Falls,  and  have  produced 
some  3,000  pounds. 

Strickland's  Mines.  —  The  ore  raised  and  smelted  on  a  log  furnace  sold  for 
some  $2,500. 

There  are  several  other  localities  which  were  not  visited.  The  produce  of  all 
the  mines  in  Newton  and  Jasper  counties,  is  estimated  at  1,721,679|  pounds.  This 
estimate  is  made  up  from  'the  data  in  Mr.  Moseley's  letter,  on  page  163,  and 
the  opinion  of  others  well  acquainted  with  the  whole  or  a  part  of  these  mines.  So 
far  as  I  could  judge,  they  are  not  much  above  the  reality,  in  any  case,  and  in  some, 
they  must  be  far  below  it. 

*  This  clay,  probably,  contfdns  large  quantities  of  silicate  of  zinc. 
■  t  This  is  higher  than  Mr,  Moseley's  estimate.    He  sets  down  300,000  pounds  as  the  supposed  quan- 
tity smelted  at  Harklerode's  fumaco ;  but  the  estimate  of  Mr.  HarUerode  is  470,000  pounds. 
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Besides  the  Galena  at  these  mines,  there  are  large  quantities  of  the  Sulphate 
and  Carbonate  of  Lead,  which'  are  somewhat  indiscriminately  called  Ash  Mineral, 
Dry  Bones  and  Wool  Mineral.  The  Carbonate  is  most  abundant  and  is  successfully 
smelted  on  the  log  furnaces  ;  3,000  pounds  were  smelted  at  Strickland's  log  furnace 
during  the  last  winter. 

Sulphuret  of  Zinc.  —  Zinc  Blende,  called  Blaftk-Jack  by  the  miners,  is  almost  as 
abundant  as  the  galena  in  many  of  the  mines.  At  Mineral  Point  and  the  Center- 
Creek  Mines,  many  thousand  pounds  have  been  thrown,  out  with  the  rubbish.  The 
great  abundance  of  this  ore,  and  the  increasing  deinand  for  Zinc  in  the  useful  arts, 
must  make  the  working  of  it  proiitable,  notwithstanding  the  difficulty  of  reducing 
the  ore,  as  soon  as  a  cheap  mode  of  transportation  be  secured. 

In  one^or  two  places  in  the  mines  of  Oliver's  Prairie,  we  saw  very  small  portions 
(existing  as  a  mere  coating)  of  a  mineral  which  gave  the  characters  of  cobalt  by  the  . 
blowpipe ;  but  no  opportunity  has  occurred  for  testing  it  in  solution. 

At  first,  the  lead  of  the  South- West  was  smelted  on  log-heaps  and  in  log  fnr- 
naces ;  but  at  present  nearly  all  the  galena  is  reduced  in  blast  furnaces.  There  are 
two  excellent  furnaces  of  this  description ;  Harklerode's  and  Moseley's. 

Harklerode's  furnace  is  situated  on  a  small  spring  branch,  in  Town.  28,  K.  33, 
Sec.  10,  N.  E.  of  S.  E.  J.  The  blast  is  produced  by  water-power,  derived  from  a 
large  spring  near  the  furnace.     Fig.  11  gives  a  fine  view  of  the  internal  structure  of 

the  furnace. 

Kg.  11. 


B.  PIIICE, 


BAUERISe 


HAKKLERODE'S  PUBNACE. 


The  charcoal"  used  for  smelting  the  lead  costs  about  $0,033  per  bushel ;  accord- 
ing to  the  following  estimate  of  expenditures  for  making  1,600  bushels : — 


25  cords  of  wood,  at  $0,75  per  cord,  gives. 
One  hand,  one  month,  at     $25,* 
Team  for  hauling  the  wood, 


$18,75 
26,00 
10,00 

$53,75 


Ten  bushels  make  a  ton  of  lead.  The  mineral  costs  about  $20  per  thousand  pounds. 
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Since  this  furnace  started,  on  the  first  of  March,  1854,  they  have  smelted  from — 

Centei^Creek  Mines,      .......  270,000  pounds. 

Tui-key-Creek  Mines,     .......  110,000       " 

Oliver's  Prairie  Mines,  .......  90,000       " 


In  all, 470,000       « 

An  account  of  the  furnace  of  G.  W.  Moseley  &  Co.,  may  be  seen  in  the  following 
letter  of  Mr.  Moseley,  to  whom  the  Survey  is  much  indebted  for  valuable  aid :  — 

Newton  County,  Missouri,  November  2bth,  1854. 

Deae  Sm, — By  your  request,  I  give  you  tlie  infonnation  desired,  in  regard  to  the  mineral  operations 
in  this  part  of  the  State. 

The  first  smelting  of  Lead  Ore  in  this  county,  was  on  the  rude  log  furnace,  by  Mr.  A.  Spurgeon  and 
others,  in  the  years  1850  and  1851.  The  ore,  raised  on  Spurgeon's  Prairie,  Newton  county,  was  dug 
from  See.  32,  Town.  26,  R.  32.    The  amount  smelted  from  this  section  on  log  furnaces,  was  226,000  pounds. 

Second.  —  The  next  furnace,  generally  known  as  the  Drummond,  was  erected  by  Moseley  &  Co.,  of 
Neosho,  in  1850,  on  Gt.  W.  Moseley  &  Co.*s  lands,  near  their  mines.  On  this  furnace  they  smelted,  in 
1850  and  1851,  from  Moseley's  Mines,  situated  in  Sec.  35,  Town.  26,  R.  32,  Newton  county,  259,875  pounds 
of  the  ore ;  25,000  pounds  from  Spurgeon's  and  Turkey-Creek  Mines. 

TJdrd. —  In  the  fe,ll  of  1851,  G.  W.  Moseley  &  Co.  commenced  building  a  blast  furnace  (double- 
eyed),  and  on  the  9th  day  of  February,  1852,  lead  was  run  from  the  first  ore  ever  smelted  on  a  blast  fur- 
nace in  the  South-West.  On  this  furnace  we  smelted  ore  raised  from  our  own  mines,  it  Sec.  35,  Town.  26, 
R.  32, 142,500  pounds ;  from  Center-Creek  Diggings,  in  Jasper  county,  99,074  pounds,  and  from  Turkey- 
Creek  Mines,  in  Jasper  county,  95,073  pounds. 

Mmrth.  — The  Moseley  Lead  Manufacturing  Company  commenced  operations  in  October,  1863,  and 
smelted,  on  the  blast  furnace  erected  by  G.  W.  Moseley  &  Co.,  and  situated  on  Sec.  22,  Town.  26,  R.  32  ; 
ore  raised  from  the  Moseley  Mines,  on  Sec.  3.^,  Town.  26,  R.  32, 110,500  pounds;  from  Oliver's  Prairie, 
Newton  county,  and  from  Center  and  Turkey-Creek  Mines,  93,000  pounds. 

From  the  best  information  that  I  cau  get  from  the  blast  furnace  in  Jasper  county,  built  by  Mr. 
Harklerode  in  1^3,  they  have  smelted  from  the  different  mines,  Oliver's  Prairie,  Newton  county.  Center 
and  Xurkey-CreaPlin  Jasper  county,  about  300,000  pounds. 

From  the  best  information,  sought  by  me  amongst  the  miners,  I  have  set  down  200,000  pounds  as 
the  amount  of  ore,  at  the  different  mines,  ready  for  delivery  and  that  may  lae  delivered  by  the  miners  up 
to  the  20th  day  of  December  next. 

Total  amount  raised  at  the  different  mines :  —  fts.         fl)S. 

Spurgeon's  Mines,  in  1850  and  1851,  and  smelted  on  log  furnace,       .  .  .  226,000    226,000 

Amount  on  the  Drummond  furnace,  by  Moseley  &  Co.,  and  from  Moseley's  Mines,  259,875 

From  other  mines,  .  .  .  .  .  .  .  .  .  25,000 


Smelted  on  the  blast  furnaces,  up  to  the  present  time :  — 
From  Moseley's  Mines,  by  Gwin  &  Co.,  ...:.,  142,500 

"  "         ^ "       and  Lead  Manufiicturing  Company,    .  ;  .  .  110,500 

Prom  Center-Creek,  .  ;  .  .  . 

From  Turkey-Creek,         ..... 
Prom  Oliver's  Prairie,  Center  an^Turkey-Creek, 

Supposed  amount  smelted  by  Harklerode,       ....;.  300,000 

Supposed  amount  ready  for  delivery  and  up  to  20th  December,         .  .  ;  200,000 


284,875 


99,074 
95,073 
93,000 


-253,000 

287,147 

600,000 

1,551,022 
Until  this  last  spring,  all  the  lead  made  in  this  county  was  sent  to  New  York  and  Boston  by  Grand 
River  and  -Arkansas,  and  through  the  Indian  country  to  Port  Smith,  and  thence,  by  steamboat,  to  New 
Orleans. 

Respectfully,  yours,  &c., 

G.  W.  MOSELBT. 
Peof.  Gv  C.  Swailow,  -v 

State  Geologist.) 

There  are,  at  least,  400  square  miles  in  the  south-west  of  Jasper,  and  the  north- 
west and  central  and  eastern  portions  of  Newton,  which  give  every  indication  of 
being  very  valuable  mineral  lands.  Mines  have  been  already  opened  and  successfully 
worked  in  ten  townships ;  and  there  are  several  others  which  give  indications  just  as 

l2. 
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promising  as  those  already  worted.  Mineral  is  found  over  this  whole  region ; 
scarcely  a  shaft  has  been  sunk,  however  carelessly  the  spot  was  chosen,  without 
obtaining  mineral  sufficient  to  render  the  labor  profitable.  One  may  get  a  good  view 
of  this  mineral  region  by  starting  from  Carthage  and  traveling  a  little  north  of  west, 
t«n  miles,  to  the  Center-Creek  Mines  ;  thence,  a  little  west  of  south,  seven  miles,  to 
Mineral  Point ;  from  there,  south-east,  eleven  miles,  to  Moseley's  Mines  ;  and  from 
tiere,  a  little  south  of  east,  nine  or  ten  miles,  to  Oliver's  Prairie  Mines,  and  then 
eastward  some  six  miles.  The  country  along  this  whole  route,  and  for  several  miles 
on  either  side,  presents  the  same  geological  features,  and  the  same  indications  of 
great  mineral  wealth  ;  and  the  day  is  not  far  distant  when  this  will  prove  to  be  one 
of  the  richest  mineral  districts  in  the  country. 

there  are  several  experienced  miners,  who  have  worked  in  the  mines  of  Iowa 
and  Wisconsin,  and  of  the  eastern  counties  of  Missouri,  who  say  they  can  make 
more  money  in  these  mines,  raising  mineral  at  $20*  per  thousand,  than  they  could 
in  any  other  mines  they  have  seen,  at  double  that  price ;  and  this  seemed  to  be  the 
universal  opinion  among  the  miners. 

This  country  has  every  facility  for  sustaining  a  large  population.     The  climate 
is  salubrious ;  the  country  is  well  watered  with  bold  springs  and  limpid  streams. 
Timber  is  abundant ;  and  much  of  the  soil  is  very  productive^  particularly  that  in 
the  bottoms.     It  is,  probably,  increasing  in  wealth-j-  and  population  as  rapidly  as  the, 
other  parts  of  the  State. 

Could  this  part  of  the  State  have  some  cheap  and  certain  communication 
with  such  a  market  as  St.  Louis,  its  progress  would  be  very  rapid,  and  the  State 
would  soon  feel  the  advantages  in  the  increase  of  wealth  and  population. 

C0PP3BB.  ♦ 

There  are  several  important  localities  of  copper  ore  in  the  State  ;  but,  as  I  have 
not  seen  them,  I  must  refer  to  Dr.  Litton's  Report  (p.  6T,  Part  II.),  for  what  inform- 
ation can  be  given  respecting  them. 

ZINC. 

All  valuable  deposits  of  zinc  which  have  come  under  my  observation  are  men- 
tioned above,  while  speaking  of  the  South- Western  Mines.  Dr.  Litton's  Report  de- 
scribes other  localities.     (See  p.  84,  Part  II.) 

SILVER.  ^ 

It  is  not  known  that  silver  occurs  in  the  State,  save  the  small  quantities  found 
with  lead  in  the  galena.     (See  p.  13,  Part  II.) 

GOLD,  NICKEL  AND  COBALT. 

These  metala  occur  in  Missouri,  but  none  of  the  localities  have  been  visited. 

MANGANESE. 

The  oxides  of  manganese  have  been  observed  in  Stephens'  coal-bed,  in  Cooper 

r ^_ 

*  The  minera  of  the  South-West  generally  lease  the  mines,  and  pay  for  rent  one^eighth  of  tlie 
mineral  raised.  They  sell  the  remainder  at  about  $20  per  thousand,  the  difficulty  of  transportation  re- 
ducing its  value  about  one-half. 

f  The  taxable  property  in  Newton  county  increased  from  $890,000  in  1853,  to  $700,000  in  1854. 
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county,  in  the  sandstone  of  the  Calciferous  Sandrock  on  the  plank-road,  west  of  Ste. 
Genevieve,  and  at  the  Buford  Ore  Bank,  in  Town.  33,  R.  3  E.,  Sec.  34. 

BUILDINa  MATEBIALS. 

The  possession  of  materials  for  the  construction  of  hahitations,  is  one  of  the  first 
necessities  of  the  human  race.  And,  as  the  race  advances  in  civilization  and  wealth, 
the  demand  for  the  more  beautiful  and  durable  qualities,  constantly  increases  ;  and 
it  becomes  a  matter  of  no  small  importance  to  determine  whether  we  are  prepared 
to  supply  the  demand,  which  our  advancement  will  create  for  dwellings,  warehouses 
and  public  edifices.  Our  examinations  in  Missouri,  prove  the  existence  of  such  ma- 
terials in  nearly  every  formation  in  the  State.     (See  Chap.  I.) 

Limestones,  suitable  for  building  purposes,  are  abundant  in  the  Upper  and  Middle 
Coal  Series,  in  the  St.  Louis  Limestone,  the  Archimedes  Limestone,  the  Encrinital 
Limestone,  the  Chouteau  Limestone,  the  Onondaga  Limestone,  the  Cape  Girardeau 
Limestone,  the  Trenton  Limestone,  and  the  2d,  3d  and  4th  Magnesian  Limestones. 
All  of  these  formations  are,  more  or  less)  employed  in  the  places  where  they  are  ex- 
posed. Nos.  1  and  6  of  the  Upper  Coal  Series  furnish  the  rock  used  in  the  Presby- 
terian Church  and  the  public-house,  erected  by  Mr.  Park  at  Parkville,  and  in  the 
public  buildings  at  Fort  Leavenworth,  all  of  which  indicate  their  durability  and 
beauty ;  and  the  ease  with  which  it  is  wrought  into  any  desirable  form,  renders  it  a 
very  economical  building  material.  No.  41,  of  the  Middle  Coal  Series,  is  a  light 
gray  semi-crystalline  limestone,  which  is  both  durable  and  beautiful.  It  is  used  at 
Lexington. 

The  St.  Louis  Limestone  has  many  beds  of  excellent  rook,  which  are  extensively 
quarried  and  employed  for  various  purposes  in  St.  Louis  county.  The  Archimedes 
beds  furnish  a  great  amount  of  very  durable  limestone.  It  is  used  for  the  Custom- 
house in  St.  Louis.  The  Encrinital  strata  are  more  extensively  employed  for  eco- 
nomical purposes  than  any  other  limestone  in  the  State.  The  State  University,  and 
the  Court-house  at  Columbia,  furnish  abundant  proof  of  its  adaptation  to  building 
purposes.  The  upper  beds  of  the  Trenton  Limestone,  and  the  dark  compact  and 
the  light  magnesian  strata  in  the  lower  part,  are  very  desirable  building  stones  ;  but 
the  middle  beds  are  not  so  durable ;  still,  they  are  sometimes  used.  The  Court- 
house in  St.  Louis,  presents  good  examples  of  the  Trenton  Limestone. 

The  strata  of  Cotton-Rock,  so  abundant  in  the  Magnesian  Limestones,  are  much 
used.  The  State-house,  Court-house,  and  many  other  buildings  at  Jefferson  City, 
show  the  adaptation  of  this  limestone  to  such  purposes.  These  formations,  also, 
contain  numerous  beds  of  the  silicious  and  the  magnesian  crystalline  varieties,  which 
are  much  stronger  and  more  durable  than  the  Cotton-Rook. 

Marbles.  —  There  are  several  beds  of  excellent  marble  in  the  State.  The  beau- 
tiful and  durable  oolite  in  the  Archimedes  Limestone,  near  Ste.  Genevieve,  is  well 
worthy  the  attention  of  those  who  desire  a  light-colored  marble.  The  residence  of 
the  Hon.  L.  M.  Kennett,  in  St.  Louis,  is  built  of  it.  The  4th  division  of  the  Encri- 
nital Limestone  (see  p.  100)  is  a  white,  coarse-grained  crysialline  marble,  of  great 
durability.  It  crops  out  in  several  places  in  Marion  county.  One  of  the  best  locali- 
ties is  in  the  bluffs  of  the  Mississippi,  between  McFarlin's  Branch  and  the  Fabius. 
The  Lithographic  Limestone  would  furnish  a  hard,  fine-grained  bluish  drab  marble, 
that  would  contrast  finely  with  white  varieties  in  tesselated  pavements  for  halls  and 
courts. 

The  Cooper  Marble  of  the  Onondaga  Limestone,  has  numerous  pellucid  crystals 
of  calcareous  spar  disseminated  through  a  drab  or  bluish  drab,  fine  compact  base. 
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It  exists  in  great  quantities  on  the  La  Mine,  in  Cooper,  and  on  See's  Creek,  and  in 
other  places  in  Marion  ;  and  it  is  admirably  adapted  to  many  ornamental  uses. 

McPherson's  Marble,  a  bed  of  the  Trenton  Limestone,  situated  in  the  vicinity  of 
Rattlesnake  Creek,  is  a  hard,  light-colored,  compact  limestone,  intersected  with 
numerous  thin  veins  of  transparent  calcareous  spar,  which  give  it  a  beautifully 
variegated  surface,  when  well  polished.  It  appears  to  be  strong  and  durable. 
McPherson's  marble  block,  on  Fourth-street,  St.  Louis,  is  constructed  of  it. 

Cape  Girardeau  Marble  is,  also,  a  part  of  the  Trenton  Limestone,  located  neai 
Cape  Girardeau.  I  have  not  seen  it,  and  must  refer  to  Dr.  Shumard's  Report,  page 
155,  for  a  description  of  its  properties. 

There  are  several  beds  of  very  excellent  marble  in  the  Magnesian  Limestone 
Series.  In  Sees.  34  and  .35  of  Town.  34,  R.  3  E.,  are  several  beds  of  semi-crystalline 
light-colored  marbles,  beautifully  clouded  with  buff  and  flesh  colors.  They  receive 
a  fine  polish,  are  durable,  and  well  fitted  for  many  varieties  of  ornamental  work  and 
building  purposes.  But  one  of  the  most  desirable  of  the  Missouri  marbles,  is  in  tie 
3d  Magnesian  Limestone,  on  the  Niangua.  It  is  a  fine-grained,  crystalline,  eilico- 
magneaian  limestone  of  a  light  drab,  slightly  tinged  with  peach-blossom,  and  beau- 
tifully clouded  with  the  same  hue  or  flesh  color.  It  is  twenty  feet  thick  (see  p.  126), 
and  crops  out  in  the  bluffs  of  the  Niangua,  where  the  3d  Magnesian  Limestone  pre- 
vails,' as  seen  in  No.  6,  PL  XIV.  This  marble  is  rarely  surpassed  in  the  qualities 
which  fit  it  for  ornamental  architecture. 

There  are,  also,  several  other  beds  in  this  and  the  other  magnesian  limestones, 
which  are  excellent  marbles.  Some  are  plain,  while  others  are  so  clouded  as  to  pre- 
sent the  appearance  of  breccias. 

Granite.  —  Granite  Knob*  will  furnish  any  amount  of  a  superior  coarse  granite, 
admirably  adapted  to  all  structures  where  durability  and  strength  are  desirable.  Its 
introduction  to  general  use,  in  St.  Louis,  would  add  much  to  the  architectural  ef- 
fects produced  by  her  public  and  private  edifices. 

Brick:  —  The  pipe-clay  and  sands  of  the  Drift  will  furnish  a  large  amount  of 
the  very  best  materials  suitable  for  manufacturing  the  most  durable  and  beautiful 
brick.  The  argillaceous  portions  of  the  Bluff,  make  a  very  good  article.  It  is  gene- 
rally diffused,  and  is  almost  universally  employed  for  that  purpose.  Nearly  every 
township,  in  those  parts  of  the  State,  thus  far  examined,  has  an  abundance  of  these 
clays. 

Fire-Briclcs  are  manufactured  from  the  fire-clays  of  the  Lower  Coal  Series,  ui 
St.  Louis  county.  These  bricks  have  the  reputation  of  possessing  fine  refractory 
properties.  There  are  many  beds  of  fire-clay  in  the  Coal  Measures ;  and,  besides, 
some  beds  of  the  Hudson  River  Group,  in  Ralls  and  Pike  counties,  of  the  Hamilton 
Group,  in  Pike  and  Marion,  and  of  the  Vermicular  Sandstone  and  Shales  on  North 
River,  seem  to  possess  all  the  qualities  of  the  very  best  fire-clays.  The  quantity  of 
these  clays  is  great,  almost  beyond  computation.  No  possible  demand  could  exhaust 
them. 

Fire-Rock  has  often  been  observed,  and  a  few  localities  were  mentioned  in  Chap- 
ter I.  Some  of  the  more  silicious  beds  of  No.  6  of  the  Coal  Measures,  are  very 
refractory,  as  many  have  discovered  in  attempting  to  bum  them  to  lime.  The 
sandstones  of  Nos.  28  and  34  are,  also,  good  fire-rocks.  The  upper  strata  of  the 
Ferruginous  Sandstone,  some  arenaceous  beds  of  the  Encrinital  Limestone,  the 
upper  part  of  the  Chouteau  Limestone,  and  the  fine-grained  impure  beds  of  the  Mag- 
nesian Limestones,  all  possess  qualities  which  will  enable  them  to  withstand  the 


*  See  a  description  of  this  rock  on  page  134. 
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action  of  fire.  But  the  2d  *  and  3d  Sandstones  are  the  most  refractory  rocks  yet  ex- 
amined, and  are  well  adapted  to  use  where  great  strength  and  firmness  are  not  de- 
manded. 

Paints.  — There  are  several  beds  of  purple  shales  in  the  Coal  Measures,  which 
seem  to  possess  the  properties  requisite  for  paints  used  in  outside  work.  Nos.  10, 
81  and  50  of  this  Formation,  have  shales  of  a  bright  purple  color  and  firm  tex- 
ture. But  No.  10  possesses  the  best  qualities.  It  has  a  more  uniform  texture  and 
color,  and  is  much  more  abundant  than  either  of  the  others.  This  bed  is  exposed  in 
the  bluff  opposite  to  Bethlehem ;  at  Fort  Kearney ;  in  a  bluif,  ten  miles  below  that 
station,  opposite  Sonera ;  at  the  mouth  of  Little  Nemaha ;  and  at  Dallas,  Weston 
and  Parkville.  Mr.  Park,  of  the  last  place,  has  used  it  with  oil,  both  alone  and 
mixed  with  white  lead,  for  outside  work ;  and  several  years'  exposure  have  proved  it 
very  durjible.  Its  color  is  more  brilliant  when  prepared  with  oil ;  but  when  mixed 
with  white  lead,  it  produces  a  dark,  dull  peach-blossom  color,  which  is  very  agree- 
able and  appropriate  for  some  purposes.  Its  properties  as  a  fire-proof  paintf  were 
also  tested  by  Mr.  Park.f  An  inch  board  was  covered  with  a  thick  coat,  when 
coals  were  burned  upon  the  painted  side,  until  the  whole  thickness  of  the  board  was 
charred ;  but  the  paint  remained  firm  and  uncracked.  He  has,  also,  compared  it  in 
use,  with  the  famous  Ohio  paint,  and  thinks  ours  the  best.  At  several  of  the  above 
localities,  thousands  of  tons  could  be  thrown  from  the  beds  into  a  boat  lying  in  the 
river  beneath. 

Cements.  —  All  of  the  limestone  formations  in  the  State,  from  the  Coal  Measures 
to  the  4th  Magnesian,  have  more  or  less  strata  of  very  nearly  pure  carbonate  of 
lime,  which  will,  consequently,  make  good  quick  lime.  But  few,  if  any,  of  the 
States  have  such  an  abundance,  and  so  general  a  distribution  of  this  important  article 
of  domestic  use. 

Hydraulic  Cements.  —  It  is  well  known  that  limestones  containing  considerable 
quantities  of  silex,  alumina,  magnesia  and  iron,  often  make  good  hydraulic  cements  ; 
but  we  know  but  little  of  the  exact  proportion  there  should  be  of  each  ingredient, 
what  order  of  combination  should  exist  among  them,  or  what  changes  take  place  in 
the  hardening  of  the  cement.  It  is,  therefore,  impossible  to  tell,  with  certainty, 
from  the  physical  or  chemical  properties  of  a  limestone,  whether  it  will  form  a  good 
hydraulic  cement.  And,  hence,  arises  the  necessity  for  practical  experiment  upon 
the  rock  by  making  it  into  a  cement,  before  we  decide  upon  its  merits  as  a  hydraulic 
lime.  A  press  of  other  duties  has  prevented  us  from  making  these  experiments. 
Still,  we  know  that  a  limestone  must  have  certain  ingredients  to  render  it  hydraulic. 
By  the  appearance  of  the  stone,  we  can  tell  with  tolerable  certainty,  whether  it  con- 
tain the  necessary  elements ;  and  an  analysis  will  show  whether  those  elements  exist 
in  such  proportions  as  will  probably  render  the  lime  hydraulic. 

All  the  limestones,  whose  physical  characters  indicated  hydraulic  properties, 
have  been  collected,  and  some  of  them  subjected  to  analysis.  So  far  as  can  be  judged 
from  the  results  obtained,  we  have  many  beds  of  hydraulic  limestone. 

From  all  the  experiments  made  upon  this  subject,  Burnell,  in  his  work  on 
Cements,  deduces  the  following  principles :  — 

1st.  "When  the  limestones  contain  Bilex  in  combination  with  alnmina  (common  clay),  magnesia, 
the  oxides  of  iron  and  of  manganese,  in  various  respective  proportions,  but  limited  to  eight  or  twelve 
per  cent,  of  the  whole  mass,  they  yield  moderately  hydraulic  limes." 


*  A  description  of  this  rock  is  given  on  page  125. 

f  The  Survey  is  much  indebted  to  Mr.  Park  for  information  and  aid,  while  exploring  the  neigh- 
borhood of  Parkville. 
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2d.  "  Where  the  above  ingredients  are  present  in  the  proportion  of  from  fifteen  to  eighteen  per 

cent,  but  the  silex  alwaj^s  predominating,  the  limestones  yield  an  hydranlic  lime." 

3d.  "When  the  limestones  contain  more  than  twenty  and  up  to  thirty  per  cent,  of  the  above  ingre- 
dients, but  with  the  silex  in  proportion  of,  at  least,  one  half  of  them,  they  yield  eminently  hydraulic 

limes." 

According  to  these  principles,  we  have,  as  indicated  by  analysis,  eight  limestones, 

which  come  under  the  1st  class,  and  six,  under  the  3d  class,  or  those  eminentiy 

hydraulic. 

Those  beds  which  come  under  the  1st  class,  belong  to  the  following  formations  : 

Middle  Coal  Series.  —  No.  36  comes  in  this  class  of  cements.  For  description  and 
analysis,  see  pages  83  and  84. 

Middle  Coal  Series  —  No.  48,  also,  belongs  here.  Its  description  and  analysis  are 
given  on  page  85. 

Lower  Coal  Series.  —  No.  66  belongs  to  the  same  class.  Its  description  and  analysis 
are  given  on  page  86. 

Vermicular  Sandstone  and  Shales.  —  The  middle  beds  are  hydraulic,  as  indicated  by 
the  analysis  and  description,  on  page  103. 

Lithographic  Limestone.  —  The  upper  beds  come  in  this  class.  Its  analysis  and  de- 
scription are  on  page  105. 

Cape  Girardeau  Limestone.  —  The  analysis  and  description  may  be  seen  in  Dr.  Shu- 
mard's  Report,  on  page  154. 

Magnesian  Limestones.  —  Several  beds  in  these  formations  belong  in  this  class.     See 
the  description  of  these  rocks  in  this  and  Dr.  Shumard's  Report. 
The  following  come  under'  the  3d  class :  — 

Upper  Coal  Series. — No.  12  shows  strong  indications  of  being  an  excellent  cement. 
The  description  is  given  on  pages  79  and  80. 

Middle  Coal  Series.  —  The  septaria  of  No.  31,  which  is  expdfsed  in  the  bluff  at  Lex- 
ington, give  good  evidence  of  hydraulic  properties.  The  analysis  and  descrip- 
tion are  on  page  88. 

Middle  Coal  Series.  —  No.  44  of  this  Series  comes  in  this  class.  Page  84  gives  its 
analysis  and  geological  position. 

The  Chouteau  limestone.  —  The  upper  division  of  this  formation,  as  it  is  developed  in 
Boone,  Cooper  and  Moniteau  counties,  gives  the  best  indications  of  excellent 
hydraulic  properties.  The  beds  are  about  thirty  feet  thick,  and  have  a  uniform 
texture  and  composition.  These  very  much  resemble  the  hydraulic  strata  at 
Louisville  ;  and  can  fuKpish  any  desirable  quantity.  The  analysis  and  descrip- 
tion are  on  pages  101  and  102. 

Vermicular  Sandstone  and  Shales.  —  The  middle  beds  of  this  formation,  both  in  Marion 
and  Cooper,  have  superior  hydraulic  properties.  This  is  especially  indicated 
by  the  dark-clouded  beds,  which  were  passed  through,  in  sinking  the  well  of 
Mr.  Winston  Walker,  in  Cooper.  The  analyses  and  description  may  be  seen  on 
pages  103  and  104.  These  strata  are  developed  over  a  large  area  in  the  counties 
mentioned. 

Hudson  River  Group.  —  The  upper  and  lower  beds  of  this  formation  give  good  evi- 
dence of  being  hydraulic.  The  description  of  the  rock  and  its  analysis  are  on 
pages  110  and  111. 

From  present  indications,  the  hydraulic  limestones  of  our  State  may  be  ex- 
pected to  supply  the  home  demand,  and  furnish  large  quantities  for  exportation. 

ROAD  MATERIALS. 

In  a  country  where  the  superficial  deposits  make  such  bad  roads,  it  is  a  matter 
of  no  small  importance  to  have  an  abundance  of  good  materials  for  highways.    The 
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limestones,  so  abundant  in  the  country,  are  much  used  for  macadamized  roads.  But 
the  rapid  pulverization  of  limerock,  and  the  consequent  mud  and  dust,  particularly 
in  towns  and  cities,  render  it  very  desirable  to  point  out  a  more  durable  and  eco- 
nomical substitute.  The  coarse  gravels  of  the  Boulder  Formation,  and  of  the  river- 
beds, furnish  an  abundance  of  the  best  possible  substitute.  These  deposits  contain 
gravels  of  any  degree  of  fineness,  from  the  sand,  suited  to  the  formation  of  footpaths, 
to  the  pebbles  best  adapted  for  carriage-ways.  Any  amount,  of  any  given  coarse- 
ness, may  be  obtained  by  screening,  in  all  parts  of  the  country,  either  from  the  Drift 
or  the  river-beds.  These  pebbles  have  the*  advantage  of  limestone  in  several  par- 
ticulars :  — 

1st.  They  are  more  durable,  being  fragments  of  chert  and  the  harder  igneous 
and  crystalline  rocks,  which  have  withstood  the  action  of  those  unknown  but  all- 
powerful  causes,  which  have  worn  away  and  ground  to  dust  so  large  a  portion  of  our 
superficial  rocks,  and  transported  to  our  territory  such  quantities  of  the  roCks  in 
situ,  several  hundred  miles  to  the  north.  Those  from  the  river-beds,  also,  have 
been  exposed  to  aqueous  action  for  unknown  ages. 

2d.  They  are  less  injurious  to  animals  and  carriages,  as  all  the  pebbles  are 
water-worn  and  rounded. 

3d.  By  their  use  we  should  avoid  the  impalpable  dust  of  the  limestone,  so  inju- 
rious to  health  and  property  in  our  cities.  We  should,  also,  escape  much  of  the 
mud,  which  is  scarcely  less  objectionable. 

Should  St.  Louis  but  pave  a  single  street  with  these  pebbles,  every  person  living 
or  doing  business  upon  it,  would  at  once  see  the  difi'erenoe  in  comfort  and  health. 
The  impalpable  dust  of  the  dry  weather  and  the  liquid  mud  of  the  wet,  would  no 
longer  soil  the  furniture  and  goods  of  the  houses  and  shops,  and  clog  the  lungs  and 
disfigure  the  garments  of  those  passing  over  it.  Material  could  be  obtained  from 
various  parts  of  the  State.  Good  pebbles  are  abundant  in  the  streams  of  Marion, 
Boone,  Cooper  and  Moniteau.  The  Osage  and  its  tributaries  can  supply  any  needed 
quantity.  And  there  can  be  no  doubt  that  the  Gasconade  and  the  Meramec  have  a 
good  supply  of  them  in  localities  nearer  to  St.  Louis.  Small  steamers  could  easily 
reach  bars,  made  up  of  good  pebbles,  on  the  Osage,  the  La  Mine  and  other  streams, 
and  obtain  a  supply  sufficient  to  meet  all  demands. 

LITHOaRAPHIC  LIMESTONE. 

This  is  a  very  fine  compact  even-textured  rock,  which  resembles  the  best  litho- 
graphic stones  so  closely  that  hand-specimens  of  them  can  scarcely  be  distinguished. 
The  following  analyses  show  them  to  be  simjlar  in  composition.  The  first  specimen 
was  from  Hannibal,  and  the  second  from  Solenhofen,  Germany  * :  — 


1. 

2. 

Sesiduum,  insolaljle  in  acid, 

1.53 

1.90 

Alumina,       ...... 

a  trace. 

a  trace 

Carbonate  of  Lime,  .           :           .           :           . 

97.86 

96.34 

Carbonate  of  Magneda,       .... 

0.51 

Water 

1.23 

Messrs.  Schaerff  &  Brother,  of  St.  Louis,  have  tested  this  rock  and  pronounced 
some  parts  of  it  good.     Excellent  slabs,  large  enough  for  small  engravings,  can  be 

*  The  Surrey  is  indebted  to  Messrs.  ScIiaerfF  &  Brother  for  a  specimen  of  a  good  stone  used  by  them 
for  engraving. 
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obtained  ■with  ease ;  but  the  jointed  structure  of  the  strata  and  an  occasional  particle 
of  iron  pyrites,  vrill  make  it  difficult  to  get  large  slabs  of  suitable  quality. 

LUMBEB,  ANB  WATEK-POWBE. 

It  may  be  a  matter  of  surprise  to  some  to  learn  that  Missouri,  notwithstanding 
our  heavy  importations  of  lumber  (see  p.  42),  has  a  great  abundance  of  almost  every 
desirable  variety,  most  advantageously  situated.  Indeed,  -with  the  exception  of 
White  Pine,  Cedar  and  Live  Oak,  our  supply  seems  to  be  all  that  could  be  desired.  • 
(See  Appendix  C.)  On  the  borders  of  our  navigable  streams  (see  page  139)  and 
their  large  tributaries,  Oak,  Hickory,  Walnut,  Maple,  Ash,  Linden,  Cherry,  Locust 
and  Birch,  grow  in  the  greatest  abundance,  and  in  magnificent  dimensions.  There 
is  no  physical  reason  why  St.  Louis  should  not  export  several  times  as  much  lumber 
as  she  now  imports.  Though  Bangor,  in  Maine,  exports  more  lumber  than  any  city 
on  this  continent,  and,  perhaps,  more  than  any  in  the  world,  the  forests  which  supply 
it  are  located  at  a  greater  distance  and  on  streams  much  more  impracticable  than 
ours  in  Missouri. 

It  seems  unnecessary  to  specify  where  good  localities  exist,  for  there  is  scarcely 
a  stream  in  the  State  which  is  not  bordered  by  forests  of  excellent  lumber.  The  Mis- 
souri, the  Osage  and  all  its  tributaries.  Spring  River,  Gasconade,  Grand,  Chariton, 
La  Mine,  South,  North,  Salt  and  Fabius  rivers,  are  bordered  with  magnificent  for- 
ests of  the  trees  peculiar  to  the  Alluvium. 

All  of  these  streams,  save  the  Missouri,  furnish  water-power  and  good  mill-sites ; 
and  even  the  large  springs  of  the  Niangua,  afford  the  best  water-power  and  mill-sites 
observed  in  the  State.  But  steam  has  usually  proved  the  most  economical  power 
for  the  manufacture  of  lumber,  as  the  site  can  be  selected  with  greater  advantage. 

SPRINGS. 

We  have  a  great  abundance  of  Springs,  both  fresh  and  mineral.  The  fresh 
springs  are  very  numerous  in  all  parts  examined,  and  some  of  them  are  very  large. 

Bryce's  Spring,  on  the  Niangua,  is  the  largest  observed.  The  quantity  dis- 
charged was  carefully  measured ;  and  it  was  ascertained  that  455,328  cubic  feet  of 
water  were  discharged  per  hour,  and  10,927,872  cubic  feet  per  diem.  The  Gunter 
and  Sweet  Springs  are  not  quite  so  large.  And  what  increases  their  value,  the  quan- 
tity and  temperature  of  the  water  scarcely  changes  during  the  year.  We  have  seve- 
ral varieties  of  Mineral  Springs ;  Chalybeate,  Sulphur  and  Brine.  The  most  import- 
ant Chalybeate  Spring  observed,  is  in  or  beneath  the  Ferruginous  Sandstone,  west 
of  Oseola.  Salt  Springs  are  very  generally  diSused,  and  will  be  mentioned  in  the 
County  Reports.  The  Sulphur  Springs  are,  also,  very  abundant;  and  a  few  have  ac- 
quired some  considerable  reputation  for  their  sanitary  qualities.  Those  most  popu- 
lar are  the  Chouteau  Springs,  inCooper;  the  Elk  Springs,  in  Pike ;  and  the  Monagaw 
Springs,  in  St.  Clair.  We  have  seen  Sulphur  Springs  in  Marion,  Pike,  Howard, 
Cooper,  Saline,  Benton,  St.  Clair  and  St.  Louis  counties. 

Petroleum  Springs. — I  am  indebted  to  the  Hon.  Charles  Sims  for  a  bottle  of 
Petroleum,  from  what  is  commonly  called  Tar  Spring,  situated  about  five  miles  west  of 
Cold-water  Grove,  which  is  near  the  middle  of  the  western  boundary  of  Cass  county. 
The  Petroleum  usually  rises  with  the  water  and  forms  a  stratum  on  its  surface ;  but, 
in  drought,  when  the  spring  does  not  discharge  water,  it  comes  up  in  a  pure  state 
aad  fills  the  basin. 
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CHAPTER  III. 

SCIENTIFIC  GEOLOGY  OF  MARION  COUNTY. 

SYSTEM  I. 
P.  a  — ALLUnUM. 

This  Formation  in  Marion  county  presents  its  usual  character- 
istic features.  It  everywhere  presents  evidences  of  its  being  the 
result  of  agencies  now  in  operation.  It  has  been  formed  since  the 
present  order  of  things  commenced.  These  deposits  have  been  ac- 
cumulated by  the  combined  action  of  frost,  air  and  water  upon  the 
mineral,  animal  and  vegetable  kingdoms.  It  is  found  in  small 
quantities  in  all  places,  but,  as  usual,  most  abundant  in  ponds, 
marshes  and  river  bottoms. 

The  rocks  of  this  formation  found  in  Marion,  are  — 
1st.  Soils.  '2d.  Sands  and  Pebbles. 

3d.   Clays.  4ith.    Vegetable  Mould  or  Humus. 

5th.  Calcareous  Tufa.  6th.  Bog  Iron. 

1th.  Stalactites  and  Stalagmites. 

1st.  The  Soil  is,  as  usual,  made  up  of  the  debris  of  the  underlying  rocks  com- 
mingled with  vegetable  and  animal  remains.  (See  Economical  Geology  of  Marion 
county,  and  pp.  61  and  137.) 

2d.  Sands  and  Pebbles  are  abundant  in  the  bottoms  and  beds  of  the  streams.  In  the 
Mississippi  bottom,  the  sands  abound  where  they  were  deposited  by  the  riyer  at  high 
stages  of  water.  In  the  beds  of  the  other  streams  are  found  numerous  bars  of  a 
coarse  water-worn  gravel  or  pebbles,  like  shingle.  The  materials  are  derived  from 
the  Drift  and  the  chert  of  the  Carboniferous  Limestones. 

3d.  Clays  are  fine  deposits  formed  in  the  more  tranquil  waters  of  sloughs  and 
ponds.     They  are  common  in  the  Mississippi  Alluvium. 

4th.  Dark  Vegetable  Mould  or  Mumus,  variable  in  character  from  pure  vegetable 
matter  to  a  clayey  vegetable  mould,  is  abundant  in  the  swamps,  ponds  and  sloughs, 
particularly  in  those  bottoms  which  support  a  rank  vegetation. 

5th.  Calcareous  Tufa  was  found  in  small  quantities  in  caves  and  under  bluffs, 
where  it  is  deposited  by  the  evaporation  of  limestone  water. 

6th.  Bog  Iron  exists  in  small  quantities.  It  is  deposited  from  the  waters  of  the 
Chalybeate  Spring,  near  Sharpsburg. 

7th.  Stalactites  and  Stalagmites  are  seen  in  a  few  localities  only,  in  this  county, 

The  fossils  of  the  Alluvial  strata  are  numerous,  and  all  belong  to  living  species, 
save  those  found  in  the  fragments  of  the  older  rocks. 

We  may  get  a  good  idea  of  the  Alluvium  of  the  Mississippi  bottom  from  See.  3 
,of  Chap.  I.,  taken  above  the  City  of  Hannibal,  in  Sec.  5  of  Town.  57,  R.  4. 

A  more  complete  description  of  this  Formation  may  be  found  under  Alluvium, 
5n  Chap.  J.  of  this  Report. 
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F.  6— BOTTOM  PEAIEIB. 

There  is  an  extensive  area  of  this  Eormation  in  the  Mississippi 
bottom.  Its  thickness  varies  from  fifteen  to  thirty  feet,  and  is  made 
up  of  alternate  layers  of  sands,  clays  and  vegetable  deposits.  As 
usual,  the  vegetable  deposits  are  most  abundant  at  the  top,  the  clays 
in  the  middle,  and  the  sands  at  the  bottom.  Section  6  of  Chap.  I. 
gives  a  good  representation  of  this  Formation  in  Marion  county.  It 
was  taken  near  Marion  City,  which  stands  upon  it. 

A  more  extended  account  of  this  Formation  is  given  in  Chap.  I. 
of  this  Report.  Its  properties  and  fossils  are  the  same  here,  and  need 
not  be  repeated. 

V.  c— BLOTF  OK  LOESS. 

This  Formation  is  not  so  well  developed  here  as  in  some  of  the 
western  and  central  counties ;  yet  it  is  so  thick  and  so  universally 
distributed,  as  to  exert  its  happy  influences  upon  the  soils  of  Marion. 
This  is  especially  true  of  the  Elm  and  Hickory  Lands. 

This  deposit  is,  as  usual,  a  rich  silico-argillaceous  marl,  furnish- 
ing at  once  the  materials  for  an  invaluable  subsoil  and  an  excellent 
brick.*  In  some  places  it  becomes  more  argillaceous  and  furnishes 
a  subsoil  too  retentive  of  water ;  in  other  positions,  and  particularly 
over  the  micaceous  sandstone  of  No.  1,  Sys.  III.,  it  becomes  too  are- 
naceous to  furnish  a  first-rate  soil.  A  small  portion  only,  in  the 
south-western  part  of  the  county,  is  thus  affected. 

In  the  central  parts  of  the  county,  the  lower  part  of  this  deposit 
is  highly  charged  with  the  red  oxide  of  iron,  and  presents  a  very 
bright  red  color. 

In  other  respects,  this  Formation  has  its  usual  composition  and 
brown  ash  color,  and  furnishes  some  of  the  best  lands  in  the  county. 
But  few  fossils  were  found  in  it  in  Marion.  All  found,  however,  were 
identical  with  those  already  given.  Its  thickness  is  variable ;  in  some 
places,  thirty  feet.     See  Secs.f  6,  T  and  118. 

F.d— DRIFT. 

In  this  Formation  we  find  two  important  divisions :  — 
1st.  Boulder.  —  This  deposit  is  more  abundant  in  this  county 
than  in  any  yet  examined.     It  is  seen  everywhere  under  the  Bluff 
Formation,  and  the  materials  are  much  finer  than  usual  in  the 


*  See  analysis  of  specimen  from  Hannibal,  p.  72. 

j-  Sections  not  otherwise  designated,  refer  to  the  Schedule  of   Sections  for 
Marion  county  appended  to  this  Report. 
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northern  part  of  the  State.  On  Hopkins'  Branch,  Sec.  18  of  Ma- 
rion county  Schedule,  it  is  highly  charged  with  red  oxide  of  iron. 
It  furnishes  an  excellent  gravel  for  roads  and  walks,  and  a  fine  sand 
for  cements  and  mortars. 

Its  thickness  varies  from  one  to  fifty  feet.  See  Sees.  26  and  18 
of  the  Schedule,  and  the  bluffs  near  the  Plank-road,  two  miles  from 
Hannibal.     (See  PI.  III.) 

2c?.'  Pipe  Olay.  —  This  is  a  bluish  white  plastic  clay.  Its  color 
seldom  varies  to  a  yellowish  tinge.  It  contains  little,  if  any,  foreign 
matter,  and  furnishes  a  most  excellent  material  for  pottery,  and  the 
other  uses  for  which  such  clays  are  employed.  It  is  not  so  abundant 
as  the  two  last  Formations,  but  is  found  in  sufficient  quantities,  in 
the  various  parts  of  the  county,  to  supply  all  demands  for  its  use. 

Its  thickness  is  often  four  feet.  See  Sees.  31  and  92.  No  fossils 
have  been  found  in  it,  and  it  is  doubtful  whether  it  belongs  to  the 
Drift  period ;.  but,  since  it  is  everywhere  associated  with  the  Boulder 
deposit,  I  have  ventured  to  place  it  here  until  further  investigation 
enables  us  to  say  positively  where  it  belongs. 

SYSTEM  III.  — CARBONIFEROUS. 

F.  e— COAL  MEASURES. 

The  Coal  Measures  of  Marion  county  are  made  up  of:  — 

No.  1.  Micaceous  Sandstone.*  —  This  rock  is  a  dark  brown  micaceous  sandstone, 
containing  concretions  of  the  oxides  of  iron,  alumina  and  silica,  or  impure  sandy 
concretions  of  the  oxides  of  iron.  It  is  usually  found  in  thick  irregular  beds,  but 
sometimes  regularly  stratified ;  when  the  surfaces  of  the  strata  are  much  more  abun- 
dantly studded  with  particles  of  mica.  It  frequently  passes  into  a  conglomerate, 
which  contains  water-worn  fragments  of  wood.  The  pebbles,  the  wood,  and  all  the 
other  ingredients  of  this  rock,  have  every  appearance  of  a  deposit  formed  near  a 
shore,  at  the  mouth  of  a  stream. 

This  sandstone  is  very  variable  in  thickness,  and  frequently  decreases  many  feet 
in  a  hundred  yards.  At  Sec.  140  it  is  twenty-five  feet  thick.  It  is  most  abundant 
in  the  south-westesn  portion  of  the  county. 

No.  2.  Bituminous  Shales.  —  These  deposits  are  thin-bedded  argillo-arenaceous 
shales,  colored  black  by  bituminous  matter.  Their  range  is  very  limited,  and  they 
seldom  crop  out.  .  In  appearance  they  resemble,  in  a  slight  degree,  some  varieties  of 
coal,  for  which  they  are  sometimes  mistaken,  as  they  burn  freely  until  the  bitumen  is 
exhausted.     Sees.  30,  62  and  139. 

No.  3.  Coal.  —  This  bed  is  a  very  pure  light  Bituminous  Coal,  which  appears  to 
be  made  up  of  innumerable  small  plants.  In  many  places  it  presents  the  appear- 
ance of  charcoal. 

It  varies  in  thickness  from  twelve  to  fourteen  inches.     (See  Sees.  30  and  62.) 

»  Sec  No.  60  of  the  Lower  Coal  Series,  p.  86. 
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At  Sec.  139,  we  have  another  bed  of  Coal  in  a  rayine,  whose  sides  are  mural 
bluffs  of  Enorinital  Limestone.  The  coal  in  this  bed  is  very  poor,  being  highly- 
charged  with  the  sulphuret  of  iron,  so  injurious  to  the  health  of  those  who  use  it, 
and  the  metals  worked  with  it. 

No.  5.  Fire-Clay.  —  This  deposit  is  more  argillaceous  than  the  Fire-Clays  un- 
derlying the  coal,  usually  are.  It  was  seen  in  a  few  places  only.  No  fossils  were 
found  in  it. 

Its  thickness  varies  from  one  to  two  feet     (See  Sees.  84  and  141.) 

LOWER  CARBONIFEROUS. 

i:  /— JEERUSINOUS  SANDSTONE. 

This  deposit  is  a  brown  or  wtite  saccharoidal  sandstone.  It  is 
generally  indurated  and  regularly  stratified  ;  but  it  sometimes  be- 
comes more  massive,  friable  and  saccbaroidal.  When  indurated,  it 
furnishes  a  good  building  material,  and  is  sometimes  used  for  grind- 
stones. When  saccharoidal,  it  readily  crumbles,  and  affords  the  best 
possible  sand  for  cement,  mortars  and  glass. 

No  fossils  have  been  found  in  it. 

Its  thickness  is  about  eight  feet.     (See  Sees.  80,  82,  84  and  135.) 

F.  p— ST.  LOUIS  LIMESTONE. 

This  formation  was  recognized  in  but  one  place  in  Marion,  and 
the  only  proof  seen  of  its  existence  there,  is  a  few  imperfect  plates  of 
PalcechinuB  multipara.  Sec.  61  gives  the  locality  on  Troublesome 
Creek. 

F.  A— AECHIMEDES  LIMESTONE. 

This  is  well  developed  in  the  county.  It  is  composed  of  bluish 
gray  crystalline  limestones,  interstratified  with  blue  argillaceous 
shales.  These  shales,  when  exposed,  readily  decompose  and  form  a 
bluish  gray  clay.  It  is  most  abundant  in  the  upper  part  of  the 
formation.  (See  Sec.  14,  p.  92.)  In  places,  the  limestone  assumes 
an  impure  argillo-arenaceous  character,  with  a  light  brown  color. 

This  rock  abounds  in  silicious  geodes,  varying  in  size  from  one 
to  fourteen  inches  in  diameter.  The  crust  is  silicious,  and  the  drusy 
cavity  set  with  crystals  of  quartz,  or  calcareous  spar,  whose  surfaces 
are  often  bespangled  with  small  brilliant  crystals  of  'Galena,  Pyrites 
or  Zinc  Blende.     (See  p.  96.) 

This  rock  furnishes  an  excellent  material  for  building,  and  for 
lime.  We  saw  no  large  quarries  in  it  in  this  county ;  but  those  at 
Keokuk  show  the  fine  qualities  of  this  limestone. 

When  fully  developed,  it  is  about  one  hundred  feet  thick.  (See 
.Sees.  35,. 53,  94  and  108.) 
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Zinc  and  Lead  were  found  in  this  rock,  in  small  quantities  only, 
in  this  county.  ^ 

F.  i— BNCEINITAL  LIMESTONE. 

This  important  Formation  is  found  in  nearly  every  highland  town- 
ship in  the  county.  It  is  (if  we  hare  any)  the  equivalent  of  the 
Scar  Limestone  of  England. 

It  is  usually  a  coarse-grained,  crystalline,  grayish  white  limestone. 
Some  strata  are  reddish  or  brown,  and  arenaceous.  Some  few  thin 
strata  are  argillaceous.  It  is  everywhere  characterized  by  lenticu- 
lar masses  of  chert  disseminated,  or  arranged  in  beds  parallel  to  the 
lines  of  stratification.  It,  also,  has  a  peculiar  jointed  structure,  re- 
sembling in  general  appearance  t"he  sutures  of  the  cranium. 

Many  strata  are  mostly  made  up  of  fragments  of  Crinoideans. 
(See  p.  97  — Fossils,  pp.  99  and  .100.) 

Marion  county  presents  seven  of  the  eight  distinct  and  permanent  divisions  of 
this  Formation  ;  i.  e.,  all  but  the  2d.     (See  p.  99.) 

1st.  The  upper  and  cherty  portion,  whose  characteristics  are  given  in  Chap.  I. 

4th.  This  part  of  the  Encrinital  Limestone  is  exhibited  in  the  bluffs  above  Han- 
nibal.    (See  description  in  Chap.  I.) 

6th.  Impure,  arenaceous,  coarse-grained  limestones.  The  arenaceous  portions 
are  stained  with  iron,  and  decompose  rapidly,  leaving  the  fossils  in  a  very  perfect 
condition. 

These  beds  are  about  twenty  feet  thick,  at  Sec.  27,  on  North  Eiver,  below  Pal- 
myra ;  Sec.  85,  near  Hick's  Mill ;  and  Sec.  77,  below  Marshall's  Mill. 

7th.  A  bed  of  coarse-grained,  white  crystalline  Limestone  or  Marble,  very  uni- 
■  form  in  structure,  and  containing  but  few  fossils. 

It  is  well  characterized  by  the  Spirifer  Burlingtonensig.  Its  ■  thickness  is  ten  or 
fifteen  feet,  at  Sec.  13,  at  McClintock's  Hill,  south  of  Palmyra;  and  Sec.  12,  above 
Hannibal.     The  Calaboose,  at  Hannibal,  is  built  of  this  beautiful  and  durable  rook. 

8th.  This  is'the  lowest  member  of  this  Formation,  and  is  an  impure,  crystalline, 
brownish  gray  limestone,  in  thick  beds. 

Its  thickness  is  fifteen  or  twenty  feet,  at  Sec.  97,  Price's  Branch,  near  Phila- 
delphia; Sec.  119,  at  McClintock's  Hill ;  and  Sec.  12,  above  Hannibal.  Some  of 
these  divisions  of  the  Encrinital  Limestone,  though  obvious  and  persistent  in  this 
county,  have  not  appeared  so  distinct  in  other  parts  of  the  State. 

This  rook  sustains  an  important  relation  to  the  useful  arts.  It  furnishes  a  large 
portion  of  the  lime  and  building  materials  in  various  parts  of  the  State.  The  quar- 
ries at  Hannibal,  Palmyra,  Sharpsburg  and  Philadelphia,  are  in  -this  rook.  In  the 
bluffs  of  the  Mississippi,  between  the  Fabius  and  McFarlin's  Branch,  it  presents 
some  strata  of  pure  white  granular  marble,  suitable  for  ornamental  buildings  and 
monuments. 

This  formation  is  not  so  well  developed  in  this  county  as  in  some  other  parts  of 
the  State.  Here  its  greatest  thickness  is  not  more  than  one  hundred  and  eighty-five 
feet.     (See  Sees.  6,  10,  44,  94,  110  and  136.) 
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CHEMUNG. 

i:  J— CHOUTEAU  LIMESTONE. 

This  rock,  in  its  lithological  characters,  very  nearly  resembles 
that  above  it,  but  its  fossils  are  very  different.  The  change  in  fossils 
is  very  abrupt.  Scarcely  a  species,  from  either  rock,  passes  the  line 
of  demarcation. 

It  is  a  gray  crystalline  limestone,  interstratified  with  impure, 
brown  ferruginous  beds  of  very  hard,  massive  and  durable  lime- 
stones, from  which  it  gradually  passes  into  the  impure  sandstones 
beneath. 

Its  greatest  thickness  is  forty  feet.    (See  Sees.  97, 1-03  and  115.) 

This  formation  is  so  thin,  and. so  similar  to  that  above  it,  and  the 
lithological  change  is  so  great  immediately  below  it,  that  one  would 
scarcely  expect  so  many  fossils  entirely  distinct  from  all  in  the  rocks 
above.     (See  p.  101.) 

r.  t— VERMICULAR  SANDSTONE  AND  SHALES. 

The  upper  part  of  this  formation  is  usually  a  buff  or  brown,  fine- 
grained, pulverulent,  argillo-calcareous  sandstone.  It  is  usually  per- 
forated in  every  direction  by  vermicular  pores,  filled  with  the  same 
material  in  a  softer  state,  and  more  highly  colored  by  iron. 

When  exposed  to  atmospheric  agencies,  this  portion  often  disin- 
tegrates, and  leaves  the  rock  full  of  vermicular  passages,  as  if  worm- 
eaten. 

The  middle  portion  is  a  silico-calcareous  argillite,  of  a  grayish 
blue  color.  It  has  the  peculiar  markings  of  the  upper  part,  toge- 
ther with  those  of  a  curious  Fucoid.  It  often  passes  into  a  hy- 
draulic limestone. 

The  lower  part  is  usually  a  blue  argillaceous  shale  or  fine  clay, 
in  regular  thin  strata.  It  contains  numerous  cylindrical,  elliptical 
and  globular  masses  of  Iron  Pyrites,  whose  surfaces  are  set  with 
myriads  of  minute  cubic  crystals,  the  faces  of  which  are  tarnished 
and  present  all  the  varying  colors  of  changeable  silks. 

This  shale,  on  exposure  to  atmospheric  influences,  disintegrates 
and  forms  a  semi-plastic  clay. 

The  middle  portion  has  very  interesting  fucoidal  markings.  On  North  Biver, 
the  upper  strata  show  some  markings  like  those  which  give  name  to  the  Cauda-Galli 
Grit  of  New  York. 

The  thickness  of  this  formation  is  about  seventy-five  feet.  (See  Sees.  12,  88, 
114,  115,  122  and  128.)    It  is  well  exposed  on  the  Mississippi,  South,  North  and 
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Fabius  rivers ;  on  See's,  Lick  and  Clear  Creeks ;  and  on  Tyrrill's  and  Price's 
Branch. 

The  upper  part  of  these  strata  is  sometimes  used  for  foundations,  and  in  one 
instance,  at  least,  for  a  culvert  on  the  Railroad. 

It  is  not  sufficiently  indurated  to  prove  a  strong  and  durable  stone,  or  it  would 
be  exposed  in  the  bluffs  like  other  durable  rocks,  instead  of  being  covered  by  its 
own  disintegrated  particles.  It  has  never  been  seen,  except  where  its  surface  had 
been  recently  exposed. 

p.  Z— LITHOGRAPHIC  LIMESTONE. 

This  rock  presents  very  constant  and  well-marked  lithological 
characters.  It  is  a  pure  compact  limestone,  breaking  rather  easily, 
■with  a  smooth  conchoidal  fracture,  into  sharp  angular  fragments. 
Its  color  varies  from  a  light  drab  to  the  lighter  shades  of  buff  and 
blue.  It  gives  a  sharp  ringing  sound  under  the  hammer,  from  which 
it  is  called  "  pot-rhetal "  in  some  parts  of  the  county. 

It  is  very  regularly  stratified,  in  beds  varying  from  four  to  fifteen 
inches  in  thickness,  often  presenting,  in  mural  bluffs,  all  the  regu- 
larity of  masonry.  In  the  bluffs  above  Louisiana,  on  the  Mississippi, 
is  a  fine  example  of  this  characteristic  feature. 

This  rock  contains  much  calcareous  spar  in  large  crystalline 
masses,  and  in  drusy  cavities.  Fine  specimens  of  Iceland  spar,  show- 
ing the  beautiful  phenomenon  of  double  refraction,  are  found  at 
Hannibal  and  other  places. 

Small  quantities  of  Lead  and  Zinc  were  found  in  it,  on  South 
River,  near  the  county  line.  Sec.  3. 

The  lower  strata  are  thicker,  darker  colored  and  a  purer  carbonate  of  lime  ; 
while  the  upper  are  magnesian,  and  present  various  shades  of  drab  and  buff,  as  at 
the  mouth  of  McDowell's  cave,  in  the  north-east  corner  of  Ralls  county. 

It  is  very  variable  in  thickness.  At  Hannibal,  Sec.  11,  it  is  fifty-six  feet,  while 
at  Sec.  126,  on  South  River,  thirteen  miles  west,  it  is  but  two  feet.  (See  Sees.  6, 
2,  127  and  135.) 

Its  fossils  are  scarce,  and  are  rarely  obtained  in  a  perfect  state.  The  most  cha- 
■  raoteris,tio  are  Spirifer  Marionensis,  S.  cuspidatus,  Productus  Murchisonianus,  Fhillipsia 
Missouriensis  and  Filicites  gracilis. 

It  bums  to  an  excellent  lime,  and  furnishes  a  rock  for  rough  walls,  both  durable 
and  cheap.  The  lower  beds  are  a  very  good  lithographic  stone,  and  a  future  demand 
may  make  it  very  valuable  for  that  purpose.     (See  p.  169.) 

It  may  be  proper  to  state  here  that  th«re  is,  just  below  this  rock,  some  two  feet 
of  soft,  brown  argillo-calcareous  sandstone,  which  contains  the  same  fossils  as  the 
Lithographic  Limestone  above,  together  with  a  beautiful  species  of  Conularia. 

SYSTEM   IV. 
P.  i)— HAMILTON  GROUP. 

In  Marion  county  this  rock  is  very  constant  in  its  lithological 
characters.     It  is  an  argillaceous  shale  or  fire-clay,  somewhat  are- 
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naceous  and  very  uniformly  and  thinly  stratified.  On  exposure  to 
the  air,  it  crumbles  and  forms  a  semi-plastic  clay. 

It  is  so  similar  to  the  lower  portion  of  the  Vermicular  Sandstones 
and  Shales,  as  seen  at  Sec.  114,  on  North  River,  that  it  is  impossi- 
ble to  distinguish  them,  except  by  their  stratigraphical  relations  to 
the  other  rocks.  It  is  about  fifty  feet  thick,  though  often  much 
thinner.     (See  Schedule  of  Sees.  6,  125,  127  and  135.) 

No  fossils  but  a  Conularia  have  been  observed  in  these  shales  in 
Marion  county,  but  the  few  found  in  Pike  are  characteristic  of  the 
Hamilton  Group.     (See  p.  107  and  Catalogue  VII.) 

It  is,  doubtless,  identical  with  the  shales  near  Ashley,  in  Pike 
county,  which  contain  fossils  common  in  the  Hamilton  Group 
of  the  West.  It  occupies  the  same  position,  or  one  very  near 
it,  and  presents  nearly  the  same  lithological  characters.  The 
absence  of  the  Oolitic  Limestone  of  Louisiana,  and  the  overlying 
shales,  produces  the  uncertainty  of  the  position  of  this  Group  in 
Marion.     Still,  all  the  evidence  places  it  in  the  Hamilton  age. 

This  rock  gives  every  indication  of  a  good  Fire-Clay.  Analysis 
and  experiment  will  soon  determine  the  matter.  The  quantity  on 
the  South  River  alone  is  sufficient  to  supply  the  world. 

F.  m— ONONDAGA  LIMESTONE.  — COOPER  MAKBLE. 

This  marble  is  easily  distinguished  by  its  lithological  characters. 
It  is  a  hard,  compact,  blue  limestone,  which  has  disseminated  through 
it,  numerous  small  angular  masses  of  pellucid  calcareous  spar.  These 
particles  of  spar  often  present  the  appearance  of  Arabic  characters, 
like  the  quartz  in  graphite  granite.  This  marble  is  hard  and  dura- 
ble, and  receives  a  fine  polish. 

It  passes  down  into  a  light-colored,  thin-bedded,  argillaceous 
limestone,  which  is,  probably,  the  upper  part  of  the  Hudson  River 
Group.  A  single  filiform  coral,  Acervularia  Davidsonif  is  the 
only  fossil  found  in  this  rock. 
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BUILDING  MATEKIALS. 

Limestones.  —  The  Archimedes  and  the  Encrinital  Limestones  and  the  Cooper 
Marble,  all  furnish  building  materials,  at  once  cheap,  durable  and  beautiful.  The 
quarries  at  Hannibal,  Palmyra,  Philadelphia  and  Sharpsburg,  and  the  beds  of  those 
Formations  exposed  in  all  the  bluffs  of  the  county,  afford  ample  evidence  of  a  vast 
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quantity  of  excellent  limestones  for  building  purposes.     The  Calaboose  at  Hannibal 
presents  a  fine  specimen  of  the  Encrinital  Limestone. 

Marble.  —  Some  beds  of  the  Encrinital  Limestone  in  the  bluffs  of  the  Missis- 
sippi, between  the  Fabius  and  MoFarlin's  Branch,  and  in  several  other  places  in 
the  county,  would  furnish  an  abundance  of  durable  white  crystalline  marble.  The 
Cooper  Marble,  F.  m,  on  North  and  South  Rivers,  and  See's  Creel:,  presents  many 
beds  of  a  fine  blue  marble,  bespangled  with  numerous  pellucid  crystalline  particles 
of  calcareous  spar.  This  rock  receives  >■  fine  polish,  and  is  well  adapted  to  orna- 
mental marble  work,  where  dark  varieties  are  appropriate. 

The  Lower  beds  of  the  Lithographic  Limestone,  exposed  near  the  water  at  Han- 
nibal, are,  also,  well  adapted  to  the  same  varieties  of  work,  though  the  color  is  not 
so  dark,  it  being  a  bluish  drab. 

These  marbles  are  admirably  fitted  for  use  in  tesselated  pavements.  Squares 
of  the  latter  varieties,  alternating  with  the  white,  would  present  a  fine  effect. 

Freestone.  —  The  sandstone,  F.  /,  contains,  in  many  places,  beds  of  excellent 
freestone  for  building  purposes  ;  as  in  the  quarry  near  Mr.  Pond's,  and  in  the  bluffs 
of  North  River  and  the  Fabius.  The  micaceous  Sandstone,  F.  e,  is  sometimes  used, 
but  it  disintegrates  too  rapidly  to  be  durable. 

The  upper  strata,  of  the  Vermicular  Sandstone,  are  used  for  the  Eastern  abutment 
of  the  bridge  over  the  South  Fork  of  North  River,  near  the  mouth  of  See's  Creek, 
and  for  a  culvert  of  the  Railroad,  near  Sec.  124.  It  is  not  sufficiently  firm  for 
durable  masonry. 

Bricks.  —  The  clays  of  the  Bluff  Formation  furnish  an  abundance  of  excellent 
material  for  bricks.  The  sand  and  clay  are  often  mixed  in  the  requisite  proportions 
for  use,  while  there  Is  enough  of  the  oxide  of  iron  to  give  the  burnt  brick  a  fine  red 
color.     (See  page  72.) 

The  red  clay  in  the  Railroad  cut  at  Palmyra,  with  a  small  mixture  of  clean 
sand,  would  make  superior,  hard,  durable  and  deep  red  brick.  In  short,  materials 
for  this  use,  are  abundant  in  all  parts  of  the  county. 

Cements  and  Mortars.  —  The  Limestones,  Fs.  h,  i,  I,  and  m,  all  contain  strata 
which  will  burn  into  lime  of  the  very  best  quality.  The  Boulder  D.eposit  and  the 
Alluvium  of  the  river  bottoms,  abound  in  good  sands  for  mortars  auU  cements. 

Hydraulic  Cement.  —  The  upper  part  of  the  Lithographic  Limestone  and  the 
middle  portions  of  the  Vermicular  Sandstones  and  Shales,  afford  some  Hydraulic 
Limestones,  but  the  quality  of  the  cements  formed  from  them  has  not  yet  been  ex- 
amined.    We  shall  test  their  value  by  experiment.     (See  pp.  167  and  168.) 

EOAD  MATERIALS. 

Materials  of  the  very  best  quality  for  roads  are  found  in  the  greatest  abundance 
in  the  Drift  and  the  rivers  and  creeks,  in  various  parts  of  the  county.  The  gravel  of 
the  Drift,  when  well  selected,  can  not  be  surpassed  for  roads ;  as  roads  made  of  it, 
are  smoother  and  many  times  more  durable  than  those  made  of  plank. 

The  Gravel  Road,  leading  westward  from  Hannibal,  is  a  good  illustration  of  the 
fitness  of  this  material  for  such  purposes.  And  yet  the  best  of  it  was  not  used  on 
this  road. 

Long  experience  in  England,  has  proved  the  chert  pebbles  to  be  the  best  material 
ever  used  there  for  highways. 

USBETIL  MINERALS. 

SUicious  JfoW.  —This  marl  is  at  once  the  most  abundant  and  most  valuable  of 
all  the  minerals  of  Marion.     It  abounds  in  every  section  and  quarter  section  of  the 

m2. 
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county,  save  those  in  the  river  bottoms,  where  its  presence  is  not  needed  to  make  a 
good  soil.  It  varies  in  depth  from  two  to  thirty  feet,  and  lies  directly  under  the  soil, 
into  which  it  enters  as  its  largest  ingredient.  Almost  all  of  the  subsoils  are  made 
up  of  it,  and  subsoil  plowing  will  give  the  crops  the  advantages  of  its  fertilizing 
properties. 

This  marl  forms  almost  the  entire  mass  of  the  Bluff  or  Loess,  as  described 
above.  Its  quantity  in  the  county  is  immense,  and  should  become  an  inexhaustible 
bank,  upon  which  the  farmer  may  draw  for  ages  to  come. 

For  the  agricultural  value  of  this  marl,  see  Economical  Geology,  Chapter  I. 

Pipe-Clay.  —  A  most  excellent  quality  of  this  useful  mineral  is  abundant  in  the 
county.  It  is  found  ou  the  lands  of  Mr.  James  Maddox  and  Mr.  White,  south  of 
North  River ;  ou  Mrs.  Brown's  and  Mr.  Pond's,  east  of  Cedar  Creek ;  at  the  coal- 
bank  of  nays  &  Muldrow,  in  Sec.  20,  of  Town.  57,  R.  7 ;  and  Sec.  10,  of  Town.  58, 
R.  7,  south  of  Sharpsburg,  and  north  of  Judge  Gore's,  where  it  was  obtained  for  the 
pottery  of  Oldham  &  Davis.  It  exists  in  many  other  places,  sufficiently  abundant 
for  all  the  purposes  to  which  such  clays  are  applied.  We  have  a  fine  specimen  from 
Mr.  Enoch  Griffith. 

This  clay  is  much  used  for  white- washing ;  and  some  think  it  preferable  to 
lime,  for  that  purpose.  It  is  as  white,  more  tenacious,  and  does  not  soil  so 
easily. 

Mre-Clay.  —  No.  5,  S.  III.,  is,  in  many  places  a  good  fire-clay,  and  the  Forma- 
tions panik  furnish  inexhaustible  beds  of  this  material. 

The  two  beds  mentioned  are  each  from  thirty  to  fifty  feet  thick,  and  they  crop 
out  in  the  bluffs  of  North  River,  Fabius,  South  River  and  the  Mississippi.  The  quan- 
tity is  unlimited,  but  experiments  and  analyses,  which  will  be  made,  alone  can 
prove  its  quality.  Should  it  make  good  fire-bricks,  the  manufacturing  of  them 
would  make  these  beds  a  source  of  great  -wealth. 

Gritstone.  —  Mr.  A.  Pond  has  a  fine  grindstone  of  coarse  sharp  grit,  made  from 
a  sandstone,  F.  /,  on  his  farm. 

Marble,  Hydraulic  Limestone,  Limestone  and  Sandstone,  are  mentioned  under  the 
head  of  building  materials. 

Lithographic  Limestone.  —  The  lower  beds  of  F.  I,  present  every  appearance  of  a 
fine  lithographic  stone.  The  jointed  structure  will  render  it  somewhat  difficult  to 
obtain  slabs  for  the  larger  lithographs,  but  any  quantity  suitable  for  smaller  sizes 
can  be  procured.     See.  2,  facing  page  63,  was  engraved  on  this  stone. 

Coal.  —  This  useful  mineral,  so  abundant  in  some  of  the  neighboring  counties, 
was  found  iu  small  quantities  only  in  this ;  as  the  Coal  Measures  exist  merely  as 
outliers  of  limited  extent.  The  largest  area  covered  by  them,  is  in  the  south-western 
part  of  the  county,  where  the  micaceous  sandstone  is  so  abundant.  Whether  any 
coal  exists  there,  is  a  problem  yet  to  be  solved,  though  the  probabilities  are,  that  it 
will  be  found  under  the  sandstone  ;  for  in  several  places,  as  below  the  mouth  of  the 
La  Mine  in  Cooper  county,  three  coal-beds  exist  under  this  sandstone.  But,  In 
several  places  in  the  vicinity  of  Sharpsburg  we  saw  this  sandstone  resting  directly 
upon  the  Encrinital  Limestone,  with  no  intervening  strata  of  any  description  what- 
ever. But  two  beds  of  coal  have  been  discovered  in  this  county.  The  one  is  seen 
at  Keller's,  and  at  Hays  &  Muldrow's  bed ;  the  other,  at  Mr.  Pinkston's  pit,  in 
Town.  57,  R.  8,  Sec.  29.  These  coal  strata,  and,  doubtless,  the  coal  also,  crop  out 
on  the  land  of  Capt.  Carson,*  Town.  58,  R.  7,  Sec.  1.  The  former  bed  is  variable  in 
thickness,  according  to  the  testimony  of  those  who  saw  the  miiies  opened  ;  the  pits 
are  now  fiUed  up.    Its  depth  may  be  set  down  at  eighteen  inches,  near  Mr.  Keller's, 

*  Since  this  Report  was  written,  Capt.  Carson  has  discovered  the  coal  on  Ms  land  in  tlie  south- 
east quarter  of  Sec  !■    The  bed  is  one  foot  thick. 
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and  at  one  foot,  north  of  Houston.  The  quality  of  the  specimens  seen,  ■was  good; 
yet,  the  limited  extent  of  these  beds,  renders  it  probable  that  they  ^111  be  worked 
for  home  demand  only.  The  latter  bed  is  in  a  narrow  valley,  excavated  in  the  En- 
crinital  Limestone,  whose  mural  bluffs  must  have  been  the  shores  of  the  estuary  in 
which  this  deposit  of  coal  was  formed.  It  contains  so  much  sulphuret  of  iron  as 
to  render  it  valueless  for  all  ordinary  purposes. 

A  considerable  sum  of  money  has  been  spent  in  sinking  shafts  for  coal  in  the  shales 
at  Hannibal,  and  in  the  bluffs,  a,  few  miles  south  of  that  town ;  but  without  the  least 
possibility  of  success.  No  workable  beds  of  this  mineral  have  been  found  in,  or 
below  the  Archimedes  and  the'  Encrinital  Limestones,  both  of  which  are  above  the 
shales  just  mentioned.  These  shales  are  so  similar  to  those  of  the  Coal  Measures, 
it  is  not  surprising  that  one  unacquainted  with  Geology,  should  mistake  them  for  the 
same,  and  deem  them  good  indications  of  coal.  But  a  Geologist  could  at  once  de- 
tect their  difference,  and  show  the  impossibility  of  finding  coal  so  low  in  the  series. 

No  coal  of  any  extent  will  be  found  in  Marion  county,  save  in  or  near  the  local- 
ities indicated  as  occupied  by  the  Coal  Measures ;  and  all  money  spent  exploring 
these  lower  shales  will  be  thrown  away. 

Carbonate  of  Lime  exists  in  great  abundance  in  this  county ;  as  Limestones  fit  for 
common  building  purposes,  Marble  for  ornamental  work,  Lithographic  Stone,  Hydraulic 
Limestone  and  those  suitable  for  mortars,  besides  the  numerous  varieties  of  Calca- 
reous Spar,  so  beautiful  in  structure  and  appearance. 

These  spars  are  foundin  cavities  of  all  the  Limestones  mentioned  above,  but  more 
particularly  in  the  Lithographic  and  Archimedes  beds.  They  are  most  abundant  in 
the  numerous  Geodes  of  the  latter,  where  we  found  the  varieties  mentioned  in  Chap- 
ter I.,  under  the  head  of  Archimedes  Limestone. 

ORES. 

Iron  is  abundantly  disseminated  through  the  rocks  of  Marion,  but  it  nowhere 
furnishes  a  sufficient  quantity  of  good  ores  to  justify  manufacturing  operations. 

Oxides  of  Iron  constitute  a  large  part  of  the  coloring  matter  in  the  brown  sand- 
stones, limestones,  shales  and  clays.  In  many  places  the  boulder  and  bluff  deposits 
are  so  charged  with  it  as  to  present  the  brilliant  colors  of  the  red  and  yellow 
ochres. 

Iron  Pyrites  is  quite  common  in  the  Shales  of  the  Coal  Measures  and  the  Ver- 
micular Sandstone  and  Shales.  When  exposed  to  the  air  it  readily  decomposes,  and 
the  sulphur  unites  with  oxygen,  forming  sulphuric  acid,  which  reunites  with  the 
iron  and  forms  sulphate  of  iron,  or  with  the  alumina  and  potassa  of  the  Shales, 
and  forms  the  Alum  so  often  present  in  the  water  percolating  through  those  rocks. 

Sulphuret  of  Iron  is,  also,. found  in  the  coal  in  greater  or  less  abundance.  It 
produces  those  sulphurous  fumes,  so  annoying  and  injurious  to  those  who  use  such 
coal  either  in  the  house  Or  work-shop.  Its  sulphur,  also,  unites  with  the  iron  and 
steel  worked  with  the  coal,  and  renders  them  brittle  and  worthless  for  many 
purposes. 

The  Limestones,  Fs.  h  and  i,  contain  more  or  less  of  this  mineral  in  small  particles 
and  crystals,  which  renders  some  beds  unfit  for  outer  walls  where  beauty  is  an  ob- 
ject ;  for  a  very  small  fragment  will,  on  exposure  to  the  air  and  water,  produce  an 
iron  stain,  several  feet  in  length.  The  Lithographic  Limestone  often  contains  bril- 
liant cubic  crystals  of  it. 

In  the  blue  shales  of  the  Hamilton  Group,  it  is  found  in  cylindrical  or  globular 
masses  set  with  myriads  of  minute  crystals,  whose  splendent  tarnished  facets  present 
all  the  brilliant  hues  of  the  dove-colored  changeable  silks.  These  worthless  masses 
are  often  mistaken  for  valuable  ores. 
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Zinc.  —  The  Sulphuret  of  Zinc,  Blende,  or  the  Black- Jack  of  miners,  exists  in 
small  quantities  in  the  Archimedes  Limestone  at  See.  106,  and  in  the  Lithographic 
Limestone,  Sec.  2. 

Lead.  —  Small  portions  only,  of  Galena,  or  the  sulphuret,  were  found  in  the  En- 
crinital  Limestone,  and  in  the  geodes  of  the  Archimedes  Limestone. 

Manganese.  —  The  oxide  of  manganese  forms  most  perfect  dendritic  markings  on 
the  conchoidal  fractures  of  the  Lithographic  Limestone.  These  markings  are  as 
delicate  as  frost  work,  and  far  more  beautiful  than  the  most  perfect  productions  of 
the  Lithographic  art. 

Quartz,  in  the  form  of  a  Saooharoidal  Sandstone,  fit  for  glass  manufacture,  is 
not  uncommon  in  the  Ferruginous  Sandstone.  Granular,  smoky,  milky  and  limpid 
quartzose  pebbles,  are  found  in  the  Drift. 

Chalcedony.  —  Many  of  the  geodes  above  mentioned,  have  internal  coatings  of 
this  beautiful  mineral. 

Agates  of  a  very  fine  quality  are  found  encrusting  the  drusy  cavities  of  the  sili- 
cious  geodes  so  common  in  the  Archimedes  Limestone. 

Jasper  and  Touchstone  exist  in  the  Drift. 

SOILS. 

A  good  soil  is  the  most  useful  and  enduring  wealth  of  a  country.  We  elsewhere 
stated,  without  the  fear  of  contradiction,  that  Missouri  possesses  one  of  the  best 
soils  upon  the  Continent,  for  the  cultivation  of  our  great  staples.  Hemp,  Corn,  Wheat 
and  Tobacco. 

There  are  five  distinct  varieties  of  soil  in  Marion  county :  — 

1st.  The  Elm  Land,  so  called  from  the  heavy  growth  of  the  American  Elm, 
XJlmus  Americana,  which  it  produces,  is  scarcely  inferior  to  the  very  best  in  the 
State.  It  is  based  upon  a  deep,  light  and  rich  deposit  of  the  silieious  marls  of  the 
Bluff  Formation,  which  has  a  large  admixture  of  vegetable  mould,  from  the  rank 
vegetation  it  has  sustained  for  many  a  bygone  age.  It  produces  the  finest  crops  of 
Hemp  and  Corn ;  and,  after  the  superabundance  of  vegetable  matter  has  been  ex- 
hausted by  several  successive  crops,  it  brings  most  excellent  wheat.  The  country 
occupied  by  this  soil  presents  a  surface  gently  rolling,  well  watered,  well  drained, 
and  heavily  timbered. 

The  principal  growth  is  American  Elm,*  Hack-Berry,  Red  Mulberry,  Honey 
Locust,  Black  Walnut,  Black  Oak,  Wild  Cherry,  Blue  Ash,  Red  Bud  and  Papaw. 
These  lands  are  marked  on  the  map  by  dotted  lines. 

2d.  The  Hickory  and  the  best  Prairie  Lands  -f  occupy  the  next  grade,  and,  in 
fact,  are  often  but  little  inferior  to  the  Elm  Lands  just  described.  This  soil,  also, 
rests  upon  the  same  marl  deposit  of  the  Bluff,  contains  less  vegetable  matter,  and  is 
more  argillaceous  and  less  porous. 

It  produces  good  wheat,  corn,  tobacco,  etc.,  etc.  The  surface  ofthese  Prairies 
is  gently  rolling  ;  but  the  Hickory  Lands  are  more  broken,  and  the  slopes  more  ab- 
rupt. The  timber  most  abundant  is  Common,  Shellbark,  Thick  Shellbark  and  Pig- 
nut Hickories ;  White,  Red,  Black  and  Scarlet  Oaks ;  White  and  Black  Walnuts  ; 
Sugar  Tree;  and  White  and  Blue  Ashes;  Sassafras;  J  Papaw;  Hack-Berry;  Red 
and  Black  Haws  ;  and  Summer,  Fox  and  Frost  Grapes. 


*  The  scieutifie  names  of  trees  are  given  in  Appendix  C. 
f  This  is  the  same  as  the  2d  grade  of  soil  froDi  the  Bluff,  mentioned  on  p.  139. 
t  On  the  Mississippi  bluffs,  between  tjie  North  and  South  Jabins,  the  Sassafras  is  very  abundant 
and  large,  often  one  and  a  half  or  two  feet  in  diameter.    It  is  much  used  for  rails  in  that  region. 
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3d.  The  White  Oalc  Lands  and  the  poorer  Prairies  possess  the  least  prodnctiTe 
soil  in  the  county.  It  is,  also,  based  upon  the  Bluff  marls  ;  but  it  is  more  argillaceous 
and  silioiotts,  contains  less  vegetable  matter  than  either  of  the  soils  above  mentioned, 
and  appears  to  have  lost  the  finer  and  lighter  portions,  by  the  constant  action  of 
rains.  In  most  cases,  the  subsoil  is  better  than  the  surface.  It  occupies  the  ridgea 
in  the  north-western  part  of  the  county,  and  is  but  sparingly  timbered  with  White 
Oak  [Quercus  alba).  Laurel  Oak*  [Quercus  imbricaria,  Mx.),  Black- Jack  Oak  (^Quercus 
ferruginea),  Crab  Apple  (Mains  eoronaria),  Black  Hickory  (Juglans  mierocarpa),  and 
the  dwarf  variety  of  Post  Oak  {Qtiercus  obtusiloba). 

4th.  Under  the  bluffs,  where  the  shales  of  the  Vermicular  Sandstone  and  Shales 
and  of  the  Hamilton  Group,  are  exposed,  we  find  a  wet,  heavy,  clayey  soil,  rich  in  vege- 
table matter.  It  sustains  a  growth  of  rank  weeds  and  heavy  timber.  Thorough 
draining  and  subsoiling  alone,  can  fit  this  soil  for  common  agricultural  purposes  ;  but 
when  once  reclaimed,  it  will  be  very  permanent  and  productive  for  oats,  grasses  and 
all  kindred  crops.  The  timber  is  a  growth  of  Bur,  Red,  Swamp  White,  Pin  and  Laurel 
Oaks  ;  Honey  Locust ;  Box-Elder  ;  Buckeye  ;  Sugar  Tree  ;  White  Maple  ;  Ameri- 
can Elm ;  Hack-Berry ;  Thick  Shellbark  Hickory  ;  Linden  ;  Red  Birch ;  Black 
Walnut,  and  Papaw. 

5th.  The  Alluvial  Bottoms  and  Bottom  Prairies  along  the  Mississippi,  present  a 
rich,  loose  vegetable  soil,  well  adapted  to  hemp  and  corn;  only  a  small  portion 
of  them  is  sufficiently  safe  from  inundations  to  warrant  cultivation  at  the  present 
prices  of  land.     The  timber  of  the  alluvial  bottoms,  is  mentioned  on  page  139. 

6th.  The  Swamp  Land  of  the  Mississippi  Bottom  is  more  or  less  covered  with 
water,  and  sustains  a  rank  growth  of  vegetation,  which,  together  with  the  fine  sedi- 
ment of  the  waters,  adds  yearly  to  the  vast  amount  of  fertilizing  matter  in  the  soil. 
When  these  lands  are  eventually  reclaimed,  they  will  be  very  productive  and  well 
nigh  inexhaustible. 

So  universal  is  the  Bluff  Deposit  in  this  county,  that  the  older  rocks  have  but 
little  effect  upon  the  soils,  save  in  two  instances,  where  these  rocks  readily  decom- 
pose. The  Micaceous  Sandstone  of  S.  III.  renders  the  soil  sandy  in  the  soufh-west- 
ern  part  of  the  county,  where  it  is  so  well  developed  ;  and  the  shales  of  S.  IV.  make 
the  soils  clayey  and  wet,  as  described  in  the  4th  variety  above.  This  effect  of  these 
shales,  is  obvious  wherever  they  crop  out  in  the  bluffs  of  the  South,  North  and  the  Mis- 
sissippi rivers,  and  of  See's,  Lick  and  Cedar  Creeks.     The  numerous  springs,  which 

break  out  at  the  top  of  these  shales,  overflow  their  impervious  soils  and  render  them 
extremely  wet. 

This  description  of  the  soils  of  Marion  county  must  be  imperfect  from  the  nature 
of  the  case.  In  order  to  have  a  full  knowledge  of  a  soil  and  its  agricultural  capaci- 
ties, we  need  an  analysis  of  its  ingredients,  the  rocks  upon  which  it  rests,  the  herbs 
and  trees  it  supports,  the  topography  of  the  country  and  meteorological  tables,  giv- 
ing the  amount  of  rain,  the  dew  point  and  the  temperature  of  the  climate. 

We  collected  soils,  but  the  analyses  have  not  yet  been  made  ;  we  made  imper- 
fect collections  of  the  plants  and  trees,  and  such  meteorological  observations  as  our 
stay  of  four  weeks  would  permit ;  but  no  time  has  yet  been  found  for  arranging  the 
plants  and  observations  for  use.  I  have,  however,  appended  to  each  variety  of  soil 
a  list  of  some  of  the  most  Important  and  abundant  trees  growing  upon  it. 

When  these  analyses  are  completed  and  full  catalogues  of  the  plants  made  out, 
a  more  detailed  account  of  the  soils  will  be  given,  together  with  the  crops  and  modes 
of  culture  best  adapted  to  each.  One  thing,  at  least,  is  very  certain,  that  nothing 
could  so  much  benefit  the  soils  of  Marion,  and  particularly  the  2d,  3d  and  4th  varie- 

*  This  species  is  camed  Water  Oak  in  Marion  county. 
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ties,  as  subsoiling  witli  a  plow,  tliat  would  stir  the  soil  to  the  depth  of  eighteen  or 
twenty  inches.  Had  this  been  done,  not  even  the  severe  drought  of  the  present 
season  would  have  burned  the  crops.  Several  fields  in  Boone  county,  where  this 
was  tried,  prove  this  position  beyond  a  cavil.     (See  p.  151.) 

A  glance  at  the  map  of  this  county  will  show  how  admirably  the  timber  and 
prairie  lands  are  arranged  to  meet  the  wants  of  an  agricultural  community.  There 
is  scarcely  a  township  without  its  quantum  of  each,  and  that  so  arranged  that  every 
farm  may  have  its  due  proportion. 

SPEINGS. 

Freih-water  Springs  rise,  bold  and  limpid  from  the  .  limestones  in  all  parts 
of  the  county.  But  they  are  particularly  abundant  along  the  line  of  separation 
between  the  Encrinital  Limestone  and  Vermicular  Sandstone  and  Shales.  The 
strata  of  the  latter  are  impervious  to  the  waters,  which  percolate  through  the  super- 
incumbent limestones ;  and'  they  are  forced  along  the  dividing  plane  until  they  find 
an  exit,  where  that  plane  reaches  the  surface.  A  large  portion  of  the  springs  in  the 
bluffs  of  the  Fabius,  South  and  North  Rivers,  break  out  along  the  line  of  separation 
between  these  rocks. 

A  small  creek  comes  rushing  out  of  the  eastern  bluff  of  South  River,  just  above 
the  Railroad  crossing,  which,  in  all  probability,  has  the  same  origin  as  the  springs 
above  mentioned. 

Salt  Spring.  —  I  saw  but  one  in  the  county.  It  is  called  North-River  Liok ;  and 
is  situated  in  Touru.  58,  R.  7,  Sec.  25.  The  water  is  said  to  be  a  strong  brine  ;  but 
we  have  not  yet  analyzed  it,  and  cannot  speak  positively  of  its  qualities. 

Chalyleate  Springs.  — A  chalybeate  spring  rises  in  the  bed  of  the  creek  west  of 
Sharpsburg  ;  but  its  waters  were  so  mingled  with  those  of  the  creek,  and  its  passage 
so  choked  up,  that  I  could  not  judge  of  its  medicinal  properties.  The  large  amount 
of  iron  deposited,  indicates  that  it  is  strongly  impregnated  with  that  metal  in  the 
form  of  a  Carbonate. 

On  the  land  of  Mr.  Gelaspie,  a  spring  strongly  impregnated  with  the  sulphate 
of  iron,  rises  from  the  chert  beds  above  the  Encrinital  Limestone.  Four  or  five 
yards  below,  a  fresh  spring  breaks  out  of  the  limestone  itself.  The  ferruginous 
clay,  interstratified  with  the  chert,  is,  probably,  the  source  of  the  iron  in  the  former. 

Sulphur  Springs.  —  A  bold  sulphur  spring  rises  from  the  Blue  Shales  of  S.  IV. 
on  Lick  Creek,  east  of  Mrs.  Shannon's.  This,  so  far  as  we  could  judge,  from  the 
gas,  the  deposits,  the  taste,  and  the  testimony  of  those  who  have  used  it,  is  a  most 
excellent  sulphur  water.  A  quantity  was  collected  for  analysis,  which  will,  doubt- 
less, prove  it  to  be  a  valuable  medicinal  water,  and  worthy  of  the  reputation  it  sus- 
tains. It  is  located  in  a  beautiful  valley,  and  could  easily  be  made  a  desirable 
watering  place. 

BTREAMS. 

But  few  counties  are  so  well  watered  as  Marion.  A  glance  at  the  map  will 
show  how  admirably  every  portion  of  it  is  intersected  by^rivers,  creeks  and  branches. 
The  North  and  South  Fabius,  the  North  and  South  Rivers,  the  Troubles^ine,  the 
Grassy,  See's  and  Lick  Creeks,  besides  numerous  Branches,  intersect  every  town- 
ship in  the  county.  Water-power  and  mill-sites  are  abundant.  These  streams 
abound  in  fish,  particularly  the  sloughs  and  bayous,  as  Bay  de  Charles,  in  the  Mis- 
sissippi Bottom,  where  large  quantities  are  caught  for  market. 

Thus  much,  we  have  thought  it  best  to  say  of  Marion  county,  without  waiting 
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for  more  definite  conclusions  respecting  the  soils,  waters,  limes  and  clays,  to  be  de- 
riTed  from  the  labors  of  the  chemist. 

Now,  the  question  naturally  arises,  "  What  good  will  result  from  this  Survey  ? " 
The  amount  of  good  depends,  in  the  main,  upon  those  who  own  the  soils  and  minerals 
of  the  county.  Will  the  farmers  develop  the  full  wealth  of  their  rich  soils  by  work- 
ing some  twenty  inches,  instead  of  the  five  or  six  heretofore  loosened  ?  I  have  shown 
that  the  subsoil  in  the  White  Oak  and  prairie  lands  is  as  good,  or  better  than  the 
surface,  while  that  of  the  Hickory  and  the  Elm  lands,  is  almost  as  good ;  and,  ia 
short,  that  subsoiling  would  benefit  every  acre  cultivated.  If  the  farmer  still  chooses 
to  occupy  but  five  inches  of  his  soil,  and  let  every  drought  barn  up  his  crops,  it  is 
not  our  fault;  we  have  pointed  out  a  more  perfect  way.  If  deep  plowing  be 
adopted,  the  increased  profits  in  farming  in  this  county  alone,  would  more  than  pay 
the  annual  expenses  of  the  Survey. 

But  we  have  pointed  out  extensive  beds  of  three  varieties  of  Marble,  suited  to 
ornamental  architecture,  one  bed  of  good  Lilhographic  Limestone,  two  vast  beds  of 
Fire- Clays,  numerous  beds  of  first-rate  Pipe- Clay,  besides  Building  ^ni  Road  Ma- 
teriah  without  limit.  .  These  are  better  sources  of  national  wealth  than  Gold  or 
Silver  Mines.  But  few  men  would  prefer,  when  dying,  to  leave  their  spns  on  a  golden 
placer  in  California,  rather  than  upon  one  of  the  rich  farms  of  Marion,  with  its 
inexhaustible  soil  and  beds  of  Marl,  Marble,  Fipe-Clay,  Fire-Clay  aui.  LithogrupMc 
Limestone,  all  imperishable  sources  of  wealth. 

Again,  we  have  proved  that  no  coal  can  be  found  ia  the  limestones  and  shales 
of  the  central  and  south-eastern  parts  of  the  county.  This  may  prevent  the  expen- 
diture of  thousands  in  searching  for  that  mineral.  Had  the  fact  been  known  a  few 
years  sooner,  it  would  have  saved  more  than  the  survey  of  the  county  cost. 

We  have,  also,  made  an  accurate  topographical  map  of  the  county,  with  all  the 
streams,  prairies.  Elm  Lands,  bluffs  and  towns  laid  down,  together  with  the  Geology. 
This  map  must  be  of  great  service  to  all ;  and  when  similar  maps  are  completed  for 
all  the  counties,  much  will  have  been  added  to  the  geographical  knowledge  of  the 
State. 

The  bluffs  along  the  streams  are  most  beautiful  when  clothed  with  the  rich 
foliage,  and  numerous  flowers,  which  adorn  them.  In  the  months  of  April,  May 
and  June,  these  bluffs  are  beautified  by  a  gaudy  and  delicate  Flora."  The  snowy 
Spirea  opulifoUa,  Mespilus  arborea.  Anemone,  Violets,  Geraniums,  Hepaticas,  San- 
guinarias,  purple  and  white  Anomias,  the  gaudy  purple  and  yellow  Kudbeckias,  the 
graceful  Canadian  Aquilegia,  the  magnificent  pink,  purple  and  orange  Asolepiaa,  the 
fairy-like  Sensitive  Brier,  and  numerous  others  of  the  lovely  sisterhood,  profusely 
adorn  the  bluffs  and  broken  grounds  along  the  streams. 

The  Flora  of  the  prairies  is  still  more  gaudy  and  magnificent.  Baptisias,  Core- 
opses.  Larkspurs,  Lilies,  and  numerous  other  showy  flowers,  gem  the  green  carpet 
of  those  vast  meadows. 

EXPLANATION  OE  MAP  AND  SCHEDULE. 

On  the  map  of  this  county,  besides  the  usual  geographical  features,  the  bluffs 
the  bottom,  and  prairie  and  timber  and  Elm  lauds,  are  laid  down.  The  Geological 
Formations  are  marked  by  colors  and  boundaries ;  and  the  localities  of  the  sections 
on  the  Schedule,  are  marked  S  1,  S  2,  S  3,  etc.,  etc.  If  any  one  wishes  to  know 
what  rocks  occur  at  any  of  these  localities,  the  section  of  the  same  number  on  the 
Schedule  will  give  them.  In  the  same  manner,-  the  locality  of  any  section  on  the 
Schedule,  can  be  found  on  the  map  by  the  corresponding  number. 
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CHAPTER    IV. 

COOPER  COUNTY. 

Cooper  county  is  situated  on  tlie  south  side  of  the  Missouri  river, 
near  the  center  of  the  State.  It  contains  about  fifteen  and  a  half 
townships,  or  an  area  of  558  square  miles.  The  face  of  the  country- 
is  nearly  level,  hut  agreeably  undulating,  and  diversified  Tvith  timber 
and  prairie.  It  is  watered  by  several  streams,  which  have  cut  their 
beds  much  below  the  general  level  of  the  country,  so  that  on  their 
borders  the  strata  have  been  so  denuded  as  to  present  many  ridges 
and  rounded  knobs,  varying  in  height  from  100  to  300  feet.  The 
highest  blufil  in  the  county,  are  on  the  La  Mine,  below  Corum'sMill. 

SCIENTIFIC  GEOLOGY. 

The  strata  of  Cooper  county  range  from  the  Alluvium  to  the  2d 
Sandstone,  or  near  the  base  of  the  Calciferous  Sandrock. 

SYSTEM  I.  —  QUATERNARY. 
F.  o— ALLUVIUM. 

The  alluvium  of  this  county  presents  the  same  features  as  it  does 
in  other  parts  of  the  State ;  these  are  fully  described  *  in  Chapter  I., 
page  60-66.  Besides  the  soil,  which,  as  a  matter  of  course^  is 
cbextensive'with  the  county,  and  a  few  unimportant  localities,  this 
Formation  is  confined  to  the  bottoms  of  the  Missouri,  La  Mine, 
the  Little  Saline  and  other  streams.  The  largest  part  of  the  Mis- 
souri bottom  is  located  in  Towns.  48  and  49,  R.  15,  and  in  Town. 
49,  Rs.  16  and  18.  These  alluvial  deposits  are  very  fertile,  and 
sustain  a  heavy  growth  of  the  usual  timber.  (See  page  139.)  The 
bottoms  of  the  La  Mine  extend  from  its  mouth  to  the  southern  boun- 
dary of  the  county,  presenting  everywhere  a  growth  of  large  timber. 

r.  c— BLUFF. 

This  Formation  is  well  developed  in  Cooper,  and  presents  its 
usual  physical  characters,  and  contains  the  most  of  its  fossils.     (See 


*  It  is  not  deemed  necessary  to  repeat  descriptions  of  Formations  in  the  County 
Reports,  unles  they  present  some  new  features. 
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Catalogue  I.,  Appendix  B.)  It  shows  its  usual  characteristic  fea- 
tures, and  is  thickest  on  the  bluffs  of  the  Missouri,  and  gives  to  them 
their  rounded  contour  and  fertility.  Under  some  parts  of  the  city 
of  Boonville,  the  Bluff  is  100  feet  thick,  as  shown  by  the  following 
section :  — 

No.  1.  — 100  feet  of  brown  and  ash-oolored  silioo-argillaoeous  marl  of  the  Bluff. 

It  contains  many  delicate  land  and  fluTiatile  shells.     Helix  electrina,  H. 

altemata,  H.  minuta,  HeUcina  occulta,  Succinea  campestris,  etc. 
No.  2.  —  3  feet  of  Drift,  which  is  mostly  pebbles  and  sand. 
No.  3.  —  3  feet  of  chert  in  irregular  beds,  interstratified  with  clay. ")  .     ,  .      ■, 
No.  4.  —  30  feet  of  gray  crystalline  limestone,  containing  beds  of  |- 

shale.  ■' 

Near  Mr.  Haas',  above  Boonville,  it  is  only  fifty  feet  thick,  and 
about  forty  near  Mr.  Howard's,  below  the  mouth  of  the  La  Mine. 
In  the  south  part  of  the  county,  it  is  not  so  thick,  and  is  more  argil- 
laceous, and  contains  more  foreign  matter. 

This  deposit  is  very  sparingly  developed  in  Cooper.  Boulders 
of  metamorphic  and  igneous  rocks  are  often  seen  in  the  beds  of  the 
small  streams,  and  those  places  from  which  the  superincumbent  Bluff 
has  been  removed ;  but  the  undisturbed  beds  of  pebbles  and  sands, 
so  common  in  this  Formation  farther  north,  are  seldom  seen  in  the 
county. 

Beds  of  water-worn  pebbles  and  sand  frequently  appear  where 
the  streams  have  cut  through  the  strata  in  the  valleys  of  denudation. 
But  these  strata  are  made  up  almost  entirely  of  fragments  of  the 
adjacent  rocks ;  and  were,  doubtless,  formed  by  causes  more  limited 
than  those  which  produced  the  Drift,  and  still  more  recent,  as  peb- 
bles from  the  drift  are  sometimes  found  in  them.     (See  page  78.) 

SYSTEM  III.  — CARBONIFEROUS. 
V.  e— COAL  MEASURES. 

The  beds  of  the  Lower  Coal  Series,  only,  were  observed  in  Cooper. 
The  strata,  from  No.  60  to  No.  75  (see  pp.  86  and  87),  of  the  Coal 
Measures  are  exposed  in  the  bluffs  of  the  Missouri,  between  Boon- 
ville and  the  mouth  of  the  La  Mine.  These  strata  are,  also,  repre- 
sented in  Sec.  13 ;  No.  1  of  this  section  being  the  same  as  No.  60 
of  the  Coal  Measures,  and  No.  16  of  the  former  corresponding 
with  No.  75  of  the  latter.     But  all  of  these  strata  are  not  perma- 
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nent  in  these  bluffs.  This  is  parrticularly  the  case  with  the  coal-' 
beds,  Nos.  3  and  5  of  See.  13.  This  want  of  permanency  in 
some  of  the  beds,  and  the  frequent  slips  of  the  upper  strata, 
caused  by  the  wearing  away  of  the  underlying  shales,  make  it  very 
difficult  to  trace  out  the  coal-beds  in  these  bluffs.  But  after  examin- 
ing and  comparing  the  strata  in  some  forty  or  fifty  places,  the 
number  and  arrangement  of  the  beds  were  found  to  be  as  represented 
in  Sec.  13.  Still,  it  may  be  proper  to  say  .that  all  of  these  beds 
were  not  seen  at  any  one  place.  This,  however,  is  no  proof  that  all 
do  not  exist  at  some  localities ;  for  the  loose  materials  are  so  abun- 
dant that  a  part  were  covered  up  by  them,  at  every  locality  observed. 
The  best  exposure  of  these  beds,  is  in  Mr.  Howard's  bluff,  three- 
fourths  of  a  mile  below  the  mouth  of  the  La  Mine,  in  Town.  49,  R. 
18,  Sec.  36,  where  we  get  the  following  section :  — 

No.  1.  —  50  feet  slope,  which  is  nearly  all  Bluff. 

No.  2.  —  35  feet  of  brown  friable  Micaceous  Sandstone.  —  No.  1  of  Sec.  13. 

No.  3.  —  8  feet  of  gray  sandy  shale.  —  No.  2  of  Sec.  13. 

No.  4.  —  1  foot  of  poor  bituminous  coal.  — No.  3  of  Sec.  13. 

No.  5.  — 4  feet  of  grayish  blue  sandy  shale.  —  No.  4  of  Sec.  13. 

No.  6.  —  6  feet  of  bituminous  coal.  — No.  5  of  Sec.  13.     This  bed  is  ten  or  fifteen 

feet  above  the  rirer,  and  the  strata  dip  to  the  north-east,  at  an  angle  of 

twenty-five  degrees. 

In  the  bluff,  100  yards  below,  and  nearly  east  of  the  last  section, 
we  get  — 

-  30  feet  slope  —  nearly  all  bluff. 

-  45  feet  of  brown  friable  Micaceous  Sandstone.  —  No.  1  of  Sec.  13. 

-  2 J  feet  of  coal. 
- 10  feet  slope,  covered  by  debris. 

-  3  feet  of  compact  gray  and  blue  hydraulic  limestone.  — No.  7  of  Sec.  13. 

-  5  feet  of  bituminous  shale.  —  No.  8  of  Sec.  13. 

-  3  ?  feet  of  coal.  —No.  9  of  Sec.  13. 
- 1  foot  of  bituminous  shale.  —  No.  10.  of  Sec.  13. 

-45  feet  slope.  —  Probably  Nos.  10,  11,  12,  13, 14, 15  and  16  of  Sec.  13. 
-10  feet  of  coarse  brown  and  white  thick-bedded  sandstone.  —  No.  17  of 

Sec.  13,  or  Ferruginous  Sandstone. 

-  6  feet  slope,  covered  with  debris.     This  i«,  probably,  the  upper  shales  of 
the  Archimedes  Limestone. 

-  40  feet  of  Archimedes  Limestone. 

No.  2  of  the  first  locality,  is  the  same  as  No.  2  in  the  second, 
but  is  eighty-five  or  ninety  feet  below  it.  This  difference  of  level, 
and  the  great  dip  at  the  first  section,  show  that  they  have  slidden 
down.     On  Sec.  1,  Town.  48,  R.  18,  we  get  the  following :  — 

No.  1. — 55  feet  slope  —  mostly  Bluff. 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 
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6. 

No. 

7. 

No. 

8. 

No. 

9. 

No. 

10. 
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11, 

No. 

12. 
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No.  2.  —  35  feet  of  brown  Micaceous  Sandstone.  — No.  1  of  Sec.  13. 

No.  3.-3  feet  slope. 

No.  4.  — 4  feet 'of  hydraulic  limestone.  —  No.  7  of  Sec.  13. 

No.  5.  —  4  feet  of  bituminous  shale  1 

No.  6.  —  1 J  feet  of  coal  of  the  best  quality.  —  No.  9  of  Sec.  13. 

On  Sec.  31  of  Town.  49,  R.  IT,  the  land  of  Mr.  David  Griffith, 
we  get  the  following  section :  — 

No.  1.  — 12  feet  of  clay  and  shale. 
No.  2.  —  1  foot  of  pure  coal. 
No.  3.  —  2  inches  of  shale. 
No.  4.  —  2J  feet  of  good  coal. 

At  Mr.  James  R.  Payne's  coal-bed,  in  Town.  49,  R.  17,  Sec.  31, 
the  strata  were  — 

No.  1.  —  5  feet  of  hydraulic  limestone.  —  No.  7  of  Sec.  13. 

No.  2.-8  feet  of  bituminous  shale.  —  No.  8  of  See.  13. 

No.  3.-3  inches  of  coal.  — No.  9  of  Sec.  13. 

No.  4.-7  feet  of  shale  —  No.  10  of  Sec.  13. 

No.  5.-8  inches  of  coal.  —  No.  11  of  Sec.  13. 

No.  6.  —  7i  feet  of  bituminous  shale.  —  No.  12  of  Sec.  13. 

No.  7.-8  inches  of  coal.  —  No.  13  of  Sec.  13. 

No.  8.  —4  feet  of  red  shale.  —No.  14  of  Sec.  13. 

At  this  place  I  saw  on  the  surface,  dark  concretions  which  con- 
tained Leda  arata  and  Q-oniatites  flanorhiformis.  They  evidently 
came  from  the  decomposed  strata  above,  probably  from  No.  3  of  Sec. 
13.     At  Mr.  Holman's  coal-bed,  south  of  Boonville,  we  get  — 

-  6  feet  of  Bluff. 

-  3  feet  of  Drift. 

-  2  feet  of  Micaceous  Sandstone.  — No.  1  of  Sec.  13. 

-  2  feet  of  soft  sandy  shale. 
-3  feet  of  hydraulic  limestone, 

-  3  feet  of  brown  and  yellow  shale, 

-  4  inches  of  hydraulic  limestone, 


No. 

1. 

No. 
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4. 
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6. 
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Hydraulic  limestone  interstratified 
with  shale,  as  it  often  appears. 


1\  feet  of  blue  and  yellow  shale,  )     It  contains  Froductus  tplendms. 

10  inches  of  hydraulic  limestone, 
15  inches  of  bituminous  shale. 


Spirifer  lineatus,   Chonetes  meso- 
loba.    It  is  No.  7.  of  Sec.  13. 


-6  inches  of  hydraulic  limestone, 

-  4  feet  of  bituminous  and  blue  shale.  —  No.  8  of  Sec.  13. 
No.  19.  —  1 J  feet  of  good  coal.  —  No.  9  of  Sec.  13. 

In  the  bluff  above  Mr.  Haas',  the  strata  were  as  follows :  • — 

No.  1.  — Bluff. 

No.  2.  — 4  feet  of  Micaceous  Sandstone.  —  No.  1.  of  Seo.  13. 

No.  3.-4  feet  of  blue  shale. 

No.  4.  — 2  feet  of  bituminous  shale. 
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No.  5.  —  4  feet  slope. 

No.    6.  —  8  feet  of  hydraulic  limestone.  —  No.  7  of  Sec.  13. 

No.    8.  —  7  feet  of  bitaminous  shale.  —  No.  8  of  Sec.  13. 

No.    9.  —50  feet  slope.  —  Probably  Nos.  9,  10,  ll,  12,  13,  14,  15  and  16  of  Sec.  13. 

No.  10.  —  25  feet  of  Archimedes  Limestone. 

One  jnile  above  the  last,  we  get  — 

No.  1.  — Bluff. 

No.  2.  —  40  feet  of  micaceous  Sandstone. 

No.  3.  —  1  foot  of  coal. 

No.  4.  —  20  feet  of  slope. 

No.  5.  —  3  feet  of  hydraulic  limestone.  — No.  7  of  Sec.  13. 

No.  6.  — 7  feet  of  bituminous  shale.  — No.  8  of  Sec.  13. 

No.  7.  —  50  feet  slope.  —Probably  Nos.  9-16  of  Sec.  13. 

One  half  of  a  mile  above  Boonville :  —  ' 

No.  1.  —  30  feet  of  Bluff. 

No.  2.  —  SO  feet  of  brown  friatle  micaceous  Sandstone.  —  No.  1  of  Sec.  13. 

No.  3.  —  2  feet  of  hydraulic  limestone. —No.  7  of  Sec.  13;  Nos.  2,  3,  4,  5  and 

6  are  wanting. 
No.  4.  —  30  feet  of  slope.  —  Probably  Nos.  8  - 15  of  Sec.  13. 
No.  5.  —  20  feet  of  blue  and  yellow  shales,  fire-clay.  — No.  16  of  Sec.  13. 

Though  all  of  the  beds  in  Sec.  13  are  not  exposed  in  any  one 
of  these  sections,  yet  all  can  be  seen  by  visiting  different  localities. 

Organic  Remains.  —  But  few  fossils  were  seen;  only  those  of 
the  Lower  Coal  Series,  which  are  mentioned  on  page  86. 

Economical  Value.  —  The  Micaceous  Sandstone,  No.  1  of  Sec. 
13,  is  sometimes  used  at  Boonville,  as  a  foundation  stone,  and  for 
other  building  purposes ;  but  it  is  so  friable  and  crushes  so  easily, 
that  it  cannot  endure  a  great  weight  or  a  long  exposure. 

The  Hydraulic  Limestone,  No.  7  of  Sec.  13,  has  been  tested  and 
found  to  possess  hydraulic  properties;  and,  besides.  Dr.  Litton's 
analysis  shows  that  it  belongs  to  the  cements  of  the  first  class. 
(See  pages  86  and  168.)  If,  on  trial,  this  should  prove  a  valuable 
cement,  as  we  have  reason  to  expect,  it  can  be  found  in  great  abun- 
dance. It  crops  out  in  all  the  bluffs  between  Boonville  and  the 
mouth  of  the  La  Mine ;  and,  in  short,  it  extends  over  the  whole  region 
.marked  on  the  map  as  Coal  Measures  or  F.  e. 

The  Fire-Clay,  No.  16  of  Sec.  13,  possesses  good  qualities,  and 
■"bricks  made  from  it,  will  be  very  refractory.  Fire-bricks  are  made 
of  it  in  St.  Louis  county. 

An  adit  has  been  opened  into  the  bituminous  shales  of  No.  8  of  Sec.  13,  near 
Mr.  Haas',  in  such  a  manner  as  to  follow  that  stratum  in  a  horizontal  direction,  with 
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the  expectation  that  coal  would  be  reached.  But  a  shaft,  sunk  at  the  same  place, 
would  have  reached  coal  much  sooner.  The  extent  of  country  covered  by  these 
coal-rocks  may  be  seen  by  a  reference  to  the  accompanying  map  of  Cooper  county. 
The  part  colored  purple,  or  thdt  marked  P.  e,  represents  the  area  of  the  Coal 
Measures.  They  extend  some  three  miles  south  of  Boonville,  and  seven  west  to  the 
La  Mine,  giving  an  area  of  about  twenty  square  miles,  which  will  yield  for  every  foot 
of  workable  coal  20,000,000  tons  of  that  valuable  mineral.  Should  the  whole  area 
average  three  feet,  which  is  certainly  the  lowest  figure,  after  allowing  for  the  denu- 
dation of  strata  in  some  places  and  for  the  thinning  out  of  beds  in  others,  the  whole 
amount  in  this  area  of  the  regular  Coal  Measures,  will  be  60,000,000  tons  of  work- 
able coal.     And  it  is  very  probable  that  the  quantity  is  even  double  this  amount. 

Every  foot  of  workable  coal  will  give  over  1,500  tons  per  acre;  and  three  feet, 
4,500  tons  per  acre.  At  Howard's  Bluff  there  are,  at  least,  six  feet  of  workable 
beds,  which  will  give  over  9,000  tons  per  acre,  for  thatregion.  On  the  southern  and 
eastern  borders  of  this  area,  the  strata  are  not  so  thick.  Besides  these  beds  of  the 
regular  Coal  Measures,  there  are  many  other  local  deposits  of  the  very  best  coal, 
which  often  occurs  in  beds  of  great  thickness  and  purity. 

Col.  James  Staples'  Coal-Bed  is  located  on  the  south  of  the  16th  Sec.  of  Town. 
49,  R.  19. 

On  the  south  side  of  the  opening  to  this  valuable  bed,  the  following  section  was 
measured :  — 

No.  1.—  6  feet  of  soil  and  local  Drift. 
No.  2. — 6  feet  of  good  cannel-coal,  in  regular  strata. 
No.  3.  —  20  feet  of  very  good  commoa  MtumiDOus  coal. 
No.  4.  —  i  feet  of  calcareous  shale. 

This  bed  seems  to  be  in  a  ravine  in  the  Carboniferous  Limestone.  The  stratum 
of  soil  and  local  Drift,  No.  1,  rests  in  a  horizontal  position,  and  non-conformably  upon 
the  coal,  which  dips  to  the  south  at  an  angle  of  fifteen  or  twenty  degrees.  It  has 
been  so  denuded,  that  the  whole  of  No.  2  is  worn  away  on  the  north  side,  where  the 
common  bitujninous  variety  of  No.  3  comes  to  the  surface  of  the  deposit.  A  few 
feet  to  the  east,  a  thick  concretionary  mass  of  No.  4  projects  up  into  the  lower 
part  of  the  bed,  and  forms  what  some  miners  call  a  horse-hack,  which  causes 
a  dip  of  the  strata  on  each  side,  one  to  the  east  and  the  other  to  the  west.  This  Is  a 
very  valuable  bed ;  but  its  character  is  of  such  a  nature,  the  quantity  cannot  be  de- 
termined until  it  is  worked  out. 

Faxton's  Coal-led  is  located  about  one  mile  south  of  Chouteau  Springs,  in  a 
ravine  in  the  Encrinital  Limestone.  The  following  section  was  measured  in  the 
shaft,  which  was  partially  filled  with  water  at  the  time  it  was  visited :  — 

No.l. — 2  feet  of  soil. 

No.  2.— 2  feet  of  local  Drift. 

No.  3. —  2  feet  of  yellow  aluminous  earth. 

No.  4.  —  6  feet  of  bituminous  shale,  containing  large  quantities  of  iron  pyrites  in  thin  lamina. 

No.  5.^4?  feet  of  coal.    This  coal  is  said  to  he  four  feet  thick,  and  of  good  quality* 

The  quantity  of  coal  at  this  bed  cannot  be  determined  by  the  principles  which 
usually  govern  such  estimates ;  as  it  is  an  irregular  deposit.  It  cannot,  however, 
extend  beyond  the  bluffs  on  each  side  of  the  valley,  as  no  coal  exists  under  the  Encri- 
nital Limestone,  which  forms  them. 

Stiver's  Coal-bed  is  situated  about  half  a  mile  south  of  Paxton's.  Some  consider- 
able area  had  been  worked  over,  at  this  locality ;  but  the  shafts,  or  diggings,  were 
filled  up,  and  we  could  only  determine  its  geological  position,  which  is  the  same  as 
Paxton's  Coal-bed.  • 
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Stephens'  Coal-bed  is  in  Town.  47,  E.  17,  Sees.  27  and  28,*  in  a  valley  cut  in  the 
Enorinital  Limestone.  The  principal  bed  is  seyeu  feet  thick  and  has  an  irregular 
dip  to  the  west.  This  is  a  very  excellent  quality  of  common  bituminous  coal.  It 
breaks  with  a  clean  shining  conchoidal  fracture,  and  burns  with  a  free  white  flame. 
The  surfaces  of  the  coal  are  often  covered  with  brilliant  irised  colors.  A  second 
stratum  is  said  to  exist  below  the  principal  bed  above  named.  On  Town.  46,  R.  17, 
Sec.  10,  is  a  bed  of  cannel-coal,  in  a  ravine  cut  in  the  Chouteau  Limestone.  The 
strata  dip  at  an  angle  of  fifty-five  or  sixty  degrees,  and  are  covered  by  a  bed  of  local 
Drift  resting  upon  the  edges  of  the  strata.  The  following  section  will  give  the  asso- 
ciated rocks : — 

No.  1.  — 2  feet  of  bitaminous  shale. 

No.  2.  —  4  feet  of  cannel-coal,  of  medium  qnality. 

No.  3. — ^  1  foot  of  bituminous  shale. 

No.  i.  —  1  foot  of  common  bitumincos  coal. 

No.  5.  —  3  feet  of  bituminous  shale. 

Col.  TIws.  EusseU's  Coal-bank  is  located  in  Town.  47,  R.  16,  Sec.  19  ?  This  bed 
is  in  a  ravine  of  the  Encrinital  Limestone.  When  visited,  the  diggings  were  full  of 
water  and  the  position  of  the  bed  could  not  be  seen ;  but  the  specimens  thrown  out 
were  a  good  cannel-coal,  of  a  dull  conchoidal  fracture  and  an  even  firm  texture. 

J.  T.  Johnson  ^  Co.  and  Wash.  Adams'  Coal-bed,  in  Town.  47,  R.  16,  Sec.  17,  is  in  a 
valley  on  a  level  with  the  lower  part  of  the  Encrinital  Limestone,  or  the  top  of  the 
Chouteau,  which  form  the  low  bluffs  on  either  side.  Shafts  have  been  sunk  in  two 
places  into  this  bed,  one  near  the  branch  and  another  about  seventy  feet  to  the  east, 
on  a  higher  level.    At  the  first  the  following  strata  were  passed  through :  — 

-  No.  1.— 6  feet  of  local  Drift. 
No.  2.  —  1  foot  of  bituminous  shale. 
No.  3. — 18  inches  of  bituminous  coal,  of  good  quality. 

No.  4.  —  12  feet  of  cannel-coal.    The  water  in  the  shaft,  covered  a  part  of  this  bed ;  but  I  "ras  informed 
by  a  miner  that  they  had  passed  into  the  bed  twelve  feet  without  reaching  the  bottom.    In  the 
eastern  shaft  the  coal  is  not  so  thick. 
The  cannel-coal  of  this  bed  is  an  excellent  article. 

It  presents  an  even,  dull,  conchoidal  fracture  and  a  firm  homogeneous  texture; 
burns  freely  with  a  brilliant  white  flame,  and  is  well  suited  to  form  cheerful  fires  for 
the  domestic  circle.  For  reasons  before  stated,  it  is  impossible  to  estimate  the  quan- 
tity of  coal  in  this  bed.  StiU,  the  valley  is  so  wide  and  the  bed  so  thick,  that  the 
amount  of  coal  cannot  be  very  small,  and  it  may  be  very  large.  Every  acre  of  this 
bed,  should  its  thickness  be  only  thirteen  feet,  will  give  20,000  tons. 

Farley's  Coal-bed,  in  Town.  46,  R.  18,  Sec.  31,  N.  E.  J,  is  in  a  small  basin  in  the 
Saccharoidal  Sandstone.  At  the  time  of  my  visit,  the  excavation  was  filled  with 
water;  but,  judging  from  the  specimens  thrown  out,  and  the  statements  of  Mr. 
Farley,  the  coal  was  about  five  feet  thick,  of  an  impure  slaty  variety.  At  the  bot- 
tom of  the  excavation  a  circular  cavity  passed  down  into  the  sandstone,  which  was 
filled  with  the  coal  to  the  depth  of  seven  feet,  or  as  far  as  the  drill  was  sunk  into  it 
Sheets  of  Sulphuret  of  Zinc,  about  one  inch  thick,  were  thrown  out  with  the  coal. 
They  came  from  a  vertical  vein,  which  cut  through. the  whole  extent  of  the  coal  bed. 

Drafton's  Coal-bed,  on  Town.  46,  R.  16,  Sec.  18,  S.  W.  J^,f  has  the  same  geolo- 
gical position  as  the  last.     The  stratum  dips  to  the  east  at  an  angle  of  soma  forty 

«  I  am  indebted  to  Mr.  H.  C.  Levens  arid  Mr.  Barton  S.  Wilson,  of  BoonviUe,  for  the  TownsMp  and 
Section,  in  many  of  the  localities  given  in  this  county. 

t  I  am  indebted  to  Mr  Meek  for  th#*examination  of  this  and  the  three  following  beds. 
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degrees,  and  is,  at  least,  eighteen  feet  thicls.  It  has  been  TTorked  in  an  open  pit, 
forty  feet  by  thirty,  to  the  depth  of  sixteen  feet.  This  coal  has  a  greater  specific 
gravity  than  the  other  cannel  varieties  above  described,  and,  though  it  burns  freely, 
a  large  amount  of  ashes  is  left.  It  has  a  dull  conchoidal  fracture,  and  is  divided  into 
cubic  or  ri;omboidal  masses  by  joints,  which  separate,  on  exposure,  into  thin  lamina. 
The  quantity  at  this  locality  is  large. 

Mrs.  Fryer's  Coal-bed  contains  a  very  impure  cannel-coal  or  bituminous  shale. 
It  is  in  Town.  46,  R.  17,  Sec.  18,  N.  E.  J. 

Moody's  Coal-bank  is  on  Clark's  Fork.  The  coal  is  similar  to  that  at  Drafton's 
bed ;   and  the  bluffs  on  each  side  are  Encrinital  Limestone. 

Mr.  Jenkin  Rob'nson's  Coal-bed,  in  Town.  48,  R.  16,  Sec.  22,  S.  W.  J,  is  in  u. 
ravine  in  the  Encrinital  Limestone. 

This  coal  is  similar  to  Drafton's,  above  described,  and  is  six  or  eight  feet  thick. 
The  pit  was  filled  with  water  when  it  was  visited. 

Mr.  Son's  coal-bed,  in  Town.  47,  R.  18,  Sec.  13,  N.  W.  J,  is  situated  in  a  ravine 
in  the  Encrinital  Limestone.  No  specimens  of  the  coal  were  seen  ;  and  the  pit  was 
filled  up  when  visited. 

There  are  several  other  small  deposits  of  coal  in  various  parts  of  the  county. 
One  in  Sec.  16,  Town.  47,  R.  18,  and  another  in  Town.  46,  R.  19,  one-half  mile 
south-west  of  Corum's  Mill,  in  a  ravine  in  the  2d  Magnesian  Limestone,  and,  pro- 
bably, others  which  we  did  not  see.  These  beds,  so  far  as  we  can  judge  from  their 
structure  and  the  associated  rocks,  may  not  be  raeaibers  of  the  regular  Coal  Mea- 
sures. *  Whether  they  be  outliers  of  the  coal  formation,  or  mere  abnormal  de- 
posits, science  gives  us  no  clue  to  their  position,  save  that  they  may  be  found  in  any 
of  the  ravines  or  valleys  of  denudation  in  the  older  rocks,  provided  such  valleys 
and  ravines  are  not  above  the  level  of  those  beds  already  mentioned  ;  and,  should 
others  exist,  the  Geologist  cannot  be  held  responsible  for  not  pointing  out  their 
locality. 

CAKBONrFEKOUS  LIMESTONE. 

The  following  divisions  of  this  group,  are  found  in  the  county : — 

p. /— PERRUQINOUS  SANBSTONE. 

This  Formation  is  but  sparingly  developed  in  Cooper.  Its  thick- 
ness varies  from  one  to  twenty  feet.  In  the  section  at  Howard's 
Bluff,  on  page  188,  it  is  ten  feet  thick ;  in  the  bluff  east  of  Chouteau 
Springs,  it  is  only  four  feet ;  and  in  the  following  section,  in  the 
bluff  of  th^  La  Mine,  opposite  to  the  mouth  of  the  Blackwater,  it 
is  six  feet :  — 

No.  1.. — 10  feet  of  Bluff — more  argillaceous  and  darker  colored  than  atBoonville. 
No.  2.  —  6  feet  of  brown  and  yellowish  semi-saccharoidal  Ferruginous  Sandstone. 
No.  3.  — 50  feet  of  Encrinital  Limestone,  in  thick  beds. 

•  In  the  bluffs  of  the  Blackwater,  in  See.  3,  Town.  48,  R.  19,  the 
thickness  is  15  feet,  and  in  the  bluff  of  the  La  Mine,  one  mile  south 
south-west  of  the  last  locality,  we  saw  the  following  section :  — 

*  For  an  account  of  these  deposits,  see  pages  89  and  154. 
N 
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No.  1. — 20  feet  of  brown  Fermginous   Sandstone;  the  upper  beds  pass  into  a 

homstone  in  thin  layers. 
No.  2.  — 180  feet  of  Encrinital  Limestone. 
No.  3.  — 175  feet  of  the  Chemnng  Group. 

This  Sandstone  is  very  generally  diffused  over  that  part  of  the  county  occupied 
by  the  Carboniferous  Limestone ;  and  is  Tery  often  seen  in  blocks  or  masses  near 
the  tops  of  the  bluffs  formed  of  the  Encrinital  Limestone.  It  so  much  resembles  the 
Saocharoidal  Sandstone,  that  it  may  be  mistaken  for  that  rock,  unless  care  be  taken 
to  examine  its  position,  whether  above  or  below  the  Encrinital  Limestone  and 
Chemung  Group. 

Economical  Value.  —  This  variable  Formation,  when  well  stratified,  will  make 
a  good  building-stone ;  but  when  massive  and  saccharoidal,  it  is  too  friable,  and 
is  well  adapted  to  the  formation  of  mortars  and  cements. 

F.  *— AECmMEDES  LIMESTONE. 

It  is  well  exposed  and  exhibits  its  characteristic  features,  as  de- 
scribed on  page  95,  in  the  bluffs  of  the  Missouri,  from  Boonville  to 
the  mouth  of  the  La  Miae. 

Range  and  Thickness.  —  It  underlies  all  the  Coal  Measures  of  the  county,  extends 
eastward  several  miles  below  Boonville,  and  occupies  nearly  all  that  part  of  the 
county  west  of  the  La  Mine  and  north  of  the  Blackwater.  It  is  marked  F.  h,  on 
the  map.     Its  greatest  thickness  observed,  is  seventy-five  feet. 

Economical  Value.  —  The  dark  crystalline  beds,  make  a  firm  and  dnrable  build- 
ing material.  Some  of  the  shales  appear  like  good  fire-clays.  Scott's  Lead  Mine 
is  in  this  rock.     (See  Economical  Geology,  p.  199.) 

Organic  Remains.  —  Some  of  the  beds  are  made  up,  almost  entirely  of  corals 
and  shells ;  as  may  be  seen  in  the  thin  strata  at  the  quarries  above  Boonville.  The 
Arelamedipora  Archimedes  and  Spirifer  incrassatus  ?  are  the  most  characteristic.  (For 
other  fossils,  see  Catalogue  IT.,  Appendix  B.) 

F.  i— ENCKLNTTAL  UMESTONE. 

This  Taluable  limestone  presents  its  usual  features  —  a  coarse 
crystalline,  nearly  pure  limestone,  of  brown,  white  and  gray  colors,  as 
described  in  Chapter  I.,  page  97. 

Range  and  Thickness. — It  underlies  the  Archimedes  Limestone,  and  occupies 
nearly  all  the  higher  parts  of  the  county  where  that  rock  is  not  developed,  save 
some  parts  of  the  south.  It  is  marked  F.  i,  and  colored  blue  on  the  map.  Its  thickness 
varies  from  100  to  200  feet.  It  is  180  feet  in  the  section  above  from  the  Black- 
water,  105  at  Chouteau  Springs,  and  45  at  Marston's  Bridge,  Sec.  17. 

Economical  Value.  —  It  is  extensively  used  for  qiucklime  and  other  building 
purposes,  for  which  it  is  admirably  adapted. 

lUs  Organic  Remains  are  very  abundant,  as  shown  in  Catalogue  V. 

CHEMUNG  GEOUP. 

F.  J— CHOUTEAU  UMESTONE. 

This  Formation,  with  its  numerous  and  beautiful  fossils,  was  first 
observed  at  the  Chouteau  Springs,  from  which  its  name  is  derired. 
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There  are  two  divisions,  very  distinct  both  in  lithological  and  palae- 
ontological  characters,  as  described  on  pages  101  and  102. 

The  Upper  Chouteau  Limestone  is  a  brownish  gray,  earthy,  silioo-magaesian  lime- 
stone, in  heavy  beds,  which  contain  masses  of  calcareous  spar,  a  few  reticulated  coralt 
and  Fucoides  cauda-galli? 

The  Lower  Chouteau  Limestone  is  a  blue  or  gray  compact  limestone,  irregularly 
stratified  in  thin  beds,  which  contain  the  new  and  characteristic  fossils  of  the 
Formation.  The  Spirifer  Marionensis,  S.  pemliaris,  Airypa'  gregaria,  A,  Cooperensis, 
A.  obscuraplicata,  Avicula  Cooperensis,  A.  circulus,  A.  tenuilineata,  Chemnitzia  tenui- 
lineata,  and  Chonetes  ornata,  are  all  new  and  described  in  this  Report. 

Range  and  Thickness.  —  The  Chouteau  Limestone  underlies  the  Encriuital  Lime- 
stone, and  crops  out  in  all  parts  of  the  county  where  the  streams  have  cut  through 
the  latter  Formation ;  as  may  be  seen  in  the  bluff  of  the  La  Mine,  the  Little  Saline 
and  the  Moniteau.  It  is  colored  green  and  marked  F.  j,  on  the  map.  Its  thickness 
Is  seventy  feet  at  Marston's  Bridge  (see  Sec.  17),  and  fifty  at  Chouteau  Springs ; 
as  in  the  following  section  at  that  place :  — 

No.  1.— 15  feet  of  Bluff. 
'No.  2.-4  feet  of  Ferruginous  Sandstone. 
No.  3.  —  lOo  feet  of  Eucrinital  Limestone. 
No.  4  —  30  feet  of  the  Upper  Chouteau  Limestone- 
No.  5. — 20  feet  of  the  Lower  Chouteau  Limei!*one. 

Economical  Value.  —  The  upper  division  gives  the  very  best  evidence  of  possess- 
ing good  hydraulic  properties,  as  is  indicated  by  the  analyses  on  page  103,  and  by 
the  principles  laid  down  on  pages  Ifl?  and  168. 

F.  &  — VERMICULAR  SANDSTONE  AND  SHALES. 

This  Formation  is  not  so  well  developed  in  Cooper,  as  it  is  in 
Marion  or  Green  county ;  nor  are  its  lithological  characters  the  same. 
The  Upper  Part  is  usually  a  yellowish  gray,  earthy,  silico-magnesian 
limerock  in  thin  beds,  with  a  few  intercalated  strata  of  blue  and 
brown  compact  limestone ;  while  the  Lower  Part  is  a  darker  com- 
pact variety,  with  a  dull  conchoidal  fracture,  containing  small  dark 
fucoidal  markings.  This  passes  down  into  buflF,  compact  strata,  which 
have  a  smooth  fracture. 

Range  and  Thickness.  —  These  beds  are  from  twenty  to  fifty  feet  thick  in 
Cooper.  (See  Sec.  17.)  One  mile  above  Marston's  Bridge,  on  the  La  Mine,  it  is 
fifty  feet,  as  shown  by  the  following  section :  — 

No.  1. —  60  feet  of  impure  yellowish  silico-magnesian  limestone. —  Vermicular  Sandstone  and  SfuUes, 

No.  2. —  30  feet  of  gray,  buff  or  blue  compact  strata. —  IMliographic  Limestone. 

No.  3.  —  60  feet  of  compact  buff  limestone,  containing  crystals  of  calcareous  spar. —  Cboper  Marhle, 

Onondaga? 
No.  4. — 26  feet  of  the  SacckaroidaZ  Sandstone. 
No.  5. — 70  feet  of  the  2d  Magnesian  Limestone. 

The  Upper  Part  may  be  seen  in  the  barren  glades  so  common  on  the  bluffs  of  the 
La  Mine,  and  in  the  road  above  Mr.  Ruby  Walker's,  whose  well  passes  through  the 
Lower  Part. 

N  2 
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Economical  Value.  —  The  lower  part,  particularly  the  beds  exposed  in  Mr. 
Walker's  irell,  give  indications  of  a  superior  hydraulic  limerock. 

P.  Z— LITHOGEAPmO  LIMESTONE.* 

This  Formation  is  but  sparingly  developed  in  Cooper.  It  is 
usually  a  bluisli  gray  semi-crystalline  limestone ;  but  near  Harri- 
man's  Lick  it  possesses  its  usual  color  and  texture.  (See  p.  105.)  The 
fresh-water  spring  at  this  lick,  rises  from  the  base  of  these  beds. 

Range  and  Thickness.  —  Its  thickness  varies  from  fifteen  to  thirty  feet,  as  in 
Sec.  17,  and  the  one  above  from  the  La  Mine. 

Economical  Value.  —  It  is  a  pure  limestone,  and  may  be  employed  to  good  ad- 
vantage for  quicklime,  where  the  Encrinital  Limestone  is  wanting. 

These  members  of  the  Chemung  Group  become  much  thinner  towards  the  south- 
ern and  eastern  parts  of  the  county,  and  so  homogeneous  in  structure  that  they  can- 
not be  distinguished. 

The  Organic  Remains  are  mentioned  in  Catalogue  VI. 

r.  m  — ONONDAGA  LI JILSTONE  —  COOPER  MAKBLB. 

The  upper  part  is  a  bluish  drab  compact  limestone,  containing 
cavities  filled  with  a  yellowish  green  substance,  which  gives  the  rock 
a  fine  El ottled  appearance;  tut  it  passes  down  into  bluish  compact 
beds,  which  contain  numerous  small  crystals  of  calcareous  spar. 

Range  and  Thichness.  — Its  thickness  varies  from  twenty  to  sixty  feet,  as  may 
be  seen  in  Sec.  17,  and  the  one  above  from  the  La  Mine,  and  the  following  from 
Clear  Creek,  some  two  miles  above  its  mouth :  — ■ 

No.  1.—  6  feet  ot  Bluff. 

No.  2. — 20  feet  of  Femiffijums  Sandstone. 

No.  3. — 100  feet  of  Encninital  Limestone. 

No.  4. —  30  feet  of  Cfwuteau  Limestone. 

No.  5. —  50  feet  of  Vermicular  Sandstone  and  SFuHes. 

No.  6. — 30  feet  of  LiUwffraphic  Limestone. 

No.  7. —  20  feet  of  Cooper  Marble. 

It  is  best  developed  on  Clear  Creek,  and  on  the  La  Mine,  between  the  mouth  of 
Clear  Creek  and  Otter  Creek,  and  on  Little  Saline,  in  Town.  47,  R.  18,  Sec.  34.  It 
becomes  much  thinner,  and  passes  into  dull  bluish  gray  semi-crystalline  beds, 
towards  the  southern  and  eastern  parts  of  the  county,  where  it  is  often  entirely 
wanting.     On  the  map  it  is  colored  green,  and  marked  F.  m. 

Organic  Remains.  —  No  organic  remains  have  been  found  in  the  Cooper  Marble 
proper,  but  the  beds  into  which  it  passes  to  the  south  and  east,  contain  the  charac- 
teristic fossils  of  the  Onondaga  Limestone.     (See  Catalogue  VIII.) 

CALCIFEROUS  SANDEOCK.f 

Three  divisions  of  this  rock  have  been  observed  in  Cooper. 


*  The  beautiful  plate,  See.  2,  facing  page  63,  was  engraved  on  a  slab  of  this  Formation  ftom  Ma- 
rion county. 

t  The  St.  Louis  Limestone,  the  Hamilton  Group,  and  all  the  Formations  of  the  Silurian  System 
above  the  Saccharoidal  Sandstone,  are  wanting  in  Cooper. 
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p.  M— SACCIIAKOIDAL  SANDSTONE. 

This  sandstone  exhibits  all  uf  its  peculiar  and  interesting  features  in  the  county, 
under  consideration.  Its  thickness  is  quite  as  variable  as  usual,  ranging  from  one 
foot  to  fifty.  At  Marston's  Bridge,  it  is  twenty-five  feet  thick  ;  at  Cox's  Bluff,  one 
mile  below  Corum's  Mill,  one  foot;  and  in  Town.  46,  R.  19,  Sec.  35,  it  is  fifty  feet. 
At  the  last  locality,  the  sandstone  strata,  from  five  to  ten  feet  thick,  are  seen,  for 
some  distance,  resting  horizontally  upon  the  2d  Magnesian  Limestone,  when  its  lower 
surface  curves  down  in  the  form  of  a  semicircle  to  the  depth  of  fifty  feet,  it  then 
rises  on  the  same  curve  to  the  former  level,  and  continues  on  in  the  same  posi- 
tion as  before ;  while  the  upper  surface  of  the  sandstone  remains  horizontal,  the 
thickness  of  the  whole  being  increased  in  proportion  to  the  downward  curvature  of 
the  lower  beds.  The  Limestone  Strata  appear  to  be  depressed  a  very  little  on  both 
sides,  and  below  this  enlargement  of  the  sandstone,  but  show  no  other  signs  of  dis- 
turbance. It  appears  as  if  one-half  of  a  cylinder  of  sandstone,  ninety  feet  in  dia- 
meter, and  lying  perpendicular  to  the  face  of  the  bluff,  had  been  pressed  down  into 
the  limestone. 

Its  upper  surface  is,  also,  very  uneven,  as  is  shown  by  the  numerous  projecting 
knobs,  which  rise  above  the  soil,  where  it  is  the  surface  rook.  It  is  found  capping,' 
or  cropping  out  of  the  blufi's  of  all  the  streams  in  the  south  part  of  the  county. 

Economical  Value.  —  It  can  furnish  any  quantify  of  the  purest  sand  for  glass 
and  cements ;  but  it  is  usually  too  friable  for  building  purposes.     (See  pp.  117-121.) 

P.  u— 2d  magnesian  limestone. 

The  description  of  this  Formation  in  Chapter  I.,  p.  121,  is  applicable  to  it,  as 
developed  in  this  county. 

Range,  and  Thickness. — This  limestone  first  rises  above  the  surface,  on  the  La 
Mine,  near  Marston's  Bridge,  and  two  miles  above,  in  Cox's  Bluff,  it  reaches  an  eleva- 
tion of  160  feet,  which  is  the  greatest  thickness  observed  in  the  county.  In  the  bluffs 
of  Wilkinson's  Branch,  we  get  the  following  section :  — • 

No.  1.  —  50  feet  of  Chemung  Group. 
No.  2.  —  60  feet  of  Onondaga  Limestone. 
No.  3.  —  20  feet  of  Saccharoidal  Sandstone. 
No.  4.  — 150  feet  of  2d  Magnesian  Limestone. 
No.  6.  —  22  feet  of  2c!  Sandstme. 

It  crops  out  in  the  bluffs  of  all  the  streams  in  the  south  part  of  the  county. 
(See  Sec.  20,  p.  123.) 

P.  w— 2d  sandstone. 

This  rock  was  observed  in  but  two  places  in  the  county  —  on  Wilkinson's  Branch 
and  in  Town.  46,  R.  15,  Sec.  18.  It  is  a  regularly  stratified  brown  sandstone,  which 
may  serve  as  a  fire-rock,  or  for  some  building  purposes,  where  great  strength  is  not 
needed. 

Organic  Semaim  of  the  Calciferous  Sandrock,  are  in  Catalogue  XIV. 
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ECONOMICAL  GEOLOGT  OF  COOPER. 

SOILS. 

It  is  not  necessary  to  enter  upon  any  details  respecting  tte  agri- 
culture of  this  county,  •  as  the  principles  stated  in  Chapter  I.,  on 
pages  137  - 153,  are  applicable  to  the  soils  of  Cooper. 

The  Alluvial  Soil  (see  page  139)  occupies  a  large  area  in  the  bot- 
toms of  the  Missouri,  the  La  Mine  and  the  Little  Saline,  and  is 
covered  with  a  heavy  growth  of  Cotton-Wood ;  Sycamore ;  Slippery 
and  American  Elms  ;  Box-Elder ;  Sugar  Tree ;  White  Maple  ;  Red 
Birch;  White,  Black  and  Blue  Ashes  ;  Coffee  Tree  ;  Honey  Locust; 
Bur,  White,  Swamp  White,  Chestnut,  Rock  Chestnut,  Laurel,  Pin, 
Red  and  Scarlet  Oaks ;  Pignut,  Mockernut,  Shellbark  and  Thick 
Shellbark  Hickories ;  Red-Bud  ;  Linden ;  Papaw ;  Plum ;  Hack- 
Berry,  and  several  varieties  of  the  Willow  and  the  Grape. 

There  are  about  7,000  acres  of  the  very  best  alluvial  soil  in  the  Missouri  bottom, 
and  a  much  larger  quantity  on  the  other  streams,  which  is  not,  perhaps,  quite  so 
good,  but  it  has  the  advantage  of  being  placed  beyond  the  abrading  power  of 
the  Missouri. 

The  soil  of  the  timber  and  prairie  lands  in  nearly  all  of  the  north- 
ern and  central  parts  of  the  county,  is  based  upon  the  Bluff,  and 
possesses  all  the  excellent  qualities  of  the  second  variety,  derived 
from  that  formation.  (See  page  139.)  It  sustains  a  heavy  growth  of 
White,  Bur,  Swamp  White,  Chestnut,  Rock  Chestnut,  Black,  Red, 
Scarlet,  Laurel  and  Bartram's*  Oak  ;  Linden ;  Slippery  and  Ame- 
rican Elm ;  Common,  Pignut  and  Shellbark  Hickories ;  Blue  and 
White  Ashes ;  Buckeye ;  Sassafras ;  Box-Elder ;  Mulberry ;  Cherry ; 
Plum  ;  Crab- Apple ;  Hack-Berry ;  Black  and  White  Wabiut ;  Red 
and  Black  Haws ;  Hornbeam ;  Red-Bud ;  Papaw,  and  Grapes ;  and 
it  is  well  adapted  to  corn,  oats  and  tobacco,  and  to  wheat  also,  where 
the  vegetable  matter  has  been  partially  exhausted  by  other  crops. 

It  is  susceptible  of  vast  improvement  by  subsoiling  (see  pp.  150  and  151);  as  a 
large  part  of  the  prairie  in  Cooper,  is  similar  to  that  subsoiled  by  Mr.  Bass,  and  the 
timber  like  that  cultivated  by  Maj.  Rollins,  and  referred  to  in  his  letter.  In  the 
southern  part  of  the  county,  and  on  the  bluffs  of  the  streams,  where  the  Bluff  deposit 
is  thin,  and  where  the  Magnesian  Limestones  and  Sandstones  of  the  Calciferous 
Sandrock,  come  to  the  surface,  the  soil  is  much  injured  by  the  chert  and  sand  of 
those  formations.  But  still  it  is  strong,  and  produces  good  corn,  wheat,  oats  and  a 
luxuriant  growth  of  wild  grapes.  (See  p.  142.)  In  some  places,  however,  the  chert 
is  so  abundant  as  to  render  the  soil  useless  for  ordinary  cultivation ;  but  the  area 


*  This  rare  species  was  observed  in  two  places  in  Cooper ;  south  of  Fvound  Hill, 
and  at  Pleasant  Green. 
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tUua  injured  is  very  small.     There  are,  also,  small  tracts  of  the  other  varieties  of  soils 
described  on  pages  139-142. 

The  physical  properties  of  the  soils,  the  rocks  from  which  they  are  derived,  and 
the  crops  produced,  all  prove  the  agricultural  resources  of  Cooper  county  to  be  very 
great.     Deep  and  thorough  tillage  should  be  her  motto. 

COAL. 

This  mineral  exists  in  such  quantities  as  vfill  meet  all  the  demands  of  the  county 
for  domestic  and  manufacturing  purposes.  In  the  regular  Coal  Measures,  colored 
purple  on  the  map,  without  including  what  have  been  considered  the  best  beds  in  the 
county,  there  are,  at  least,  60,000,000  tons  of  good  available  coal.  And  besides,  the 
local  deposits  promise  to  furnish  a  large  amount  of  the  very  best  quality  for  all  or- 
dinary uses. 

lEON. 

Brown  Hematite  is  the  only  iron  ore  of  economical  value  observed  in  the  county. 
There  are  two  localities  which  can  furnish  a  sufficient  supply  of  good  ore  to  justify 
manufacturing  operations  ;  though  there  may  be  some  doubt  whether  iron-works  on 
a  small  scale,  will  be  able  to  compete  successfully  with  the  extensive  establishments, 
which  will  eventually  spring  up  in  other  parts  of  the  State.  These  beds  are  in  the 
Ferruginous  Sandstone,  as  shown  in  the  section  on  page  92,  from  the  bluffs  of  the 
Blackwater,  in  Sec.  3,  Town.  48,  R.  19,  and  in  Sec.  33  of  the  same  township.  The 
stratum  of  iron  ore  at  these  localities,  varies  in  thickness  from  one  to  three  feet,  and 
extends  over  a  large  area  in  the  last  locality.  Some  of  this  Hematite  is  too  sandy 
for  use,  but  a  large  portion  of  it  is  an  excellent  ore  ;  it  will  melt  easily  and  make 
good  iron.  This  ore  could  be  taken  in  boats  to  the  mouth  of  the  La  Mine,  where  an 
abundance  of  coal  can  be  obtained  for  working  it. 

Iron  ore  was,  also,  seen  resting  on  the  slopes  of  the  bluffs,  above  the  mouth  of 
Clear  Creek  on  the  La  Mine,  and  east  of  Mr.  Winston  Walker's,  which  had,  doubt- 
less, fallen  down  from  the  disintegrated  sandstone  above,  now  covered  with  soil  and 
debris. 

LEAD. 

The  only  valuable  locality  of  lead  observed  in  Cooper,  was  at  Scott's  Lead  Mine, 
in  Town.  49,  R.  19,  Sec.  26,  N.  E.  \.  This,  like  the  mines  of  the  South- West,  is  in 
the  Archimedes  Limestone,  passing  down  into  what  appears  to  be  the  upper  beds  of 
the  Encrinital  Limestone ;  but,  instead  of  the  calcareous  spar,  which  occurs  in  the 
mines  of  the  South-West,  heavy  spar  or  tiff  is  very  abundant  in  this  and  at  various 
other  localities  in  the  neighborhood.  A  shaft  had  been  sunk  twenty-six  feet,  passing 
down  through  the  superficial  deposits,  and  penetrating  the  limestone  twenty  feet  to 
the  pocket  where  the  most  of  the  mineral  was  found.  An  adit  had,  also,  been  opened 
twenty  feet  to  the  base  of  the  shaft,  and  a  drift  continued  thirty  feet  in  the  direction 
of  the  lode  to  the  north-east,  with  a  downward  inclination  of  twenty-five  degrees. 
About  6,000  pounds  of  galena  were  obtained.  There  is  another  locality,  300  feet 
north  north-east  of  the  last,  where  some  work  has  been  done,  and  a  small  quantity 
of  mineral  raised. 

The  work  done  at  these  places  is  scarcely  sufficient  to  test  the  character  and 
value  of  these  deposits ;  but  the  indications  are  such  as  would  seem  to  justify  a  more 
careful  exploration  of  the  lodes.  The  formation  is  one  that  may  be  expected  .to 
contain  lead,  and  the  associated  minerals  are  such  as  most  usually  accompany  that 
ore. 

The  sulphate  of  baryta  at  this  mine,  is  often  penetrated  by  numerous  small  cylin- 
ders of  iron  pyrites,  as  was  observed  in  the  tiff  of  the  2d  Magnesian  Limestone,  near 
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Warsaw.  Lead  may,  also,  be  found  in  the  2d  Magnesian  Limestone,  marked  v  and 
colored  yellow,  on  the  map ;  as  the  mines  of  Moniteau,  those  on  the  Cole  L'amp,  and 
in  other  localities,  are  in  this  limestone. 

Thin  veins  of  Lead  were  found  cutting  through  the  coal,  at  Drafton's  bed. 
These  veins  have  inclinations,  varying  from  a  vertical  to  nearly  a  horizontal  position. 

MANGANESE. 

Small  quantities  of  this  metal  were  observed  at  Stephen's  coal-bed,  though  not 
in  sufficient  quantity  to  be  of  any  economical  value.  But  it  is  said,  a  stratum  exists 
"below,  which  the  workings  had  not  reached  when  the  mine  was  visited. 


Thin  veins  of  zinc  blende  were,  also,  observed  intersecting  the  coal  at  several  of 
the  abnormal  deposits  above  described ;  at  Drafton's  and  at  Parley's  bed,  they  were 
the  most  abundant. 

BXIILDINa  MATERIALS. 

Limestones.  —  The  Archimedes  Limestone,  the  Encrinital  Limestone,  the  Chou- 
teau Limestone,  the  Vermicular  Sandstone  and  Shales,  the  Cooper  Marble  and  the 
2d  Magnesian  Limestone,  all  have  strata  adapted  to  the  various  building  purposes 
to  which  limestones  are  applied.  But  the  first  three  contain  beds  of  the  most 
durable  and  economical  building  stones  in  this  part  of  the  State ;  and  these  rocks 
are  so  generally  diffused,  that  every  part  of  the  county  is  well  supplied.  The  lower 
beds  of  the  Vermicular  Sandstone  and  Shales,  can,  also,  furnish  an  abundance  of 
clouded  limestone,  adapted  to  fine  work. 

Sandstones.  — The  Ferruginous  and  2d  Sandstone  are,  in  some  localities,  suitable 
for  building  purposes ;  but  the  sandstones  of  Cooper  are,  usually,  too  friable  to 
endure  exposure  and  sustain  the  weight  of  heavy  masonry  ;  and  this  is  particularly 
true  of  the  micaceous  sandstone  of  the  Coal  Measures  so  much  used  at  Boonville. 

Marble. — Some  portions  of  the  Cooper  Marble,  particularly  the  lower  bed^, 
which  contain  the  small  crystals  of  calcareous  spar,  are  very  beautiful  and  receive  a 
fine  polish.  This  rook  will  become  very  valuable,  as  the  country  advances,  and  a  de- 
mand is  created  for  the  more  expensive  and  durable  styles  of  architecture. 

Cements  and  Mortars.  —  Formations  h,  i  and  v,  some  of  the  lower  beds  of  the 
Lithographic  Limestone  and  the  Chouteau  Limestone,  and  the  Onondaga,  all  contain 
beds  of  the  best  quality  for  quicklime.  The  Encri-nital  Limestone  is  used  at  the  kiln 
some  three  miles  east  of  Boonville,  and  the  irchimedes,  at  that  on  Thompson's  Branch, 
in  Town.  48,  R.  17,  Sec.  9. 

Hj/drauUc  Cements.  —  The  lower  part  of  the  Vermicular  Sandstone  and  Shales, 
and  the  upper  part  of  the  Chouteau  Limestone,  give  the  very  best  evidence  of  supe- 
rior hydraulic  properties.  These  beds  of  the  former,  crop  out  at  the  Chouteau 
Springs  ;  in  nearly  all  the  bluffs  of  the  La  Mine,  between  these  springs  and  Corum's 
Mill;  and  on  the  Little  Saline,  in  Town.  46,  K.  18  ;  and  at  Conner's  Mill.  At  all  of 
these  localities  the  quantity  is  inexhaustible.  The  lower  beds  of  the  Vermicular 
Sandstone  and  Shales,  crop  out  below  the  last  in  the  bluff  at  Fink's  Mill,  and  in  the 
neighborhood  of  Pleasant  Gfrove.  The  well  of  Mr.  Winston  Walker  passes  through 
those  which  give  the  best  evidence  of  hydraulic  properties.    (See  pp.  167  and  168.) 

The  Hydraulic  Limestone,  No.  66  of  the  Coal  Measures,  will  make  a  good 
cement,  if  the  more  impure  portions  are  selected. 

Fire-Brick.  —  No.  75  of  the  Coal  Measures,  or  No.  16  of  Sec.  13,  which  crops  out 
in  the  bluffs  of  the  Missouri,  from  Boonville  to  the  mouth  of  the  La  Mine,  is  th« 
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bed  which  furnishes  the  fire-clay  used  in  St.  Louis  county,  and  will,  so  far  as  we 
can  judge  from  the  physical  properties  and  geological  relations,  make  good  fire- 
brick. The  quantity  can  be  easily  estimated,  as  the  bed  is  twenty-three  feet  thick, 
and  extends  over  an  area  of  twenty  square  miles,  that  occupied  by  the  Coal  Measures. 

Fire-Rock.  —  The  Ferruginous  Sandstone  and  the  2d  Sandstone  contain  some 
beds  of  a  very  refractory  nature ;  while  the  more  impure  strata  of  the  Encrinital 
Limestone  and  the  2d  Magnesian  Limestone,  are  well  adapted  to  common  use,  as 
they  are  able  to  withstand  the  action  of  ordinary  fires. 

ROAD  MATEEIALS. 

Sands,  gravel  and  pebbles  are  abundant  in  the  beds  of  the  La  Mine,  the  Little 
Saline,  and  in  nearly  all  the  smaller  streams  in  the  county ;  and  it  has  already  been 
shown  (see  page  169),  that  these  are  the  best  materials  for  good  and  durable  roads. 

LUMBER.  AND  WATER-POWER. 

Timber,  of  the  best  varieties  found  in  the  State,  exists  in  great  abundance  on  all 
the  streams ;  it  also  covers  the  bluffs  of  the  streams  and  a  large  part  of  the  north- 
eastoi-n  division  of  the  county.  Oak,  Walnut,  Ash,  Hickory,  Linden,  Cherry,  Maple, 
Mulberry,  Locust  and  Elm,  can  be  obtained  in  sufficient  quantities  to  supply  the 
home  demahd,  both  present  and  prospective. 

Water-Power  is  not  so  available  as  in  some  other  parts  of  the  State.  There  are, 
however,  a  few  mill-sites  on  the  La  Mine  and  the  Little  Saline.  But  experience  has 
proved  steam  to  be  quite  as  economical  as  ordinary  water-power,  for  the  manufac- 
turing of  lumber.  ^ 

SPRINGS. 

Cooper  abounds  in  springs,  both  fresh  and  mineral.  The  mineral  springs  are 
very  numerous,  and  may  be  classed  as  Brine  and  Sulphur ;  but  it  should  be  borne  in 
mind  that  all  the  brine  springs  discharge  sulphuretted  hydrogen  in  greater  or  less 
abundance,  and  that  all  the  sulphur  springs  contain  more  or  less  of  common  salt 
{chloride  of  sodium).  And  besides,  the  two  varieties  frequently  come  to  the  surface 
within  a  few  yards  of  each  other.  Nearly  all  of  the  mineral  springs  in  the  county 
are  situated  in  valleys  of  denudation  in  the  Chemung  Rocks,  and  much  the  larger 
number  are  in  Town.  48,  extending  from  Sec.  16  of  R.  18,  westward  along  the  La 
Mine  through  R.  19,  to  the  county  line ;  but  some  exist  in  Town.  49,  R.  19,  on  the 
Black-Water ;  and  in  Town.  48,  R.  15,  near  Gooche's  Mill,  on  the  Little  Saline. 

The  most  important  of  the  brine  springs  are  Harriman's,  Bailey's,  Howard's, 
Heath's  and  Hugh's.  Water  was  collected  from  these  for  analysis ;  but  a  variety 
of  accidents,  has  prevented  us  from  getting  an  analysis  of  more  than  one. 

Dr.  Harriman's  Salt  Springs  were  visited  June  28th,  1854.  The  weather  was 
warm  and  clear,  and  the  sun  shining  directly  upon  the  springs  and  the  surface  of 
the  earth  for  some  distance  around  them.  The  temperature  of  the  atmosphere  at  the 
springs,  in  the  sun,  was  98°  F.,  and  that  of  the  salt  springs,  58°  F. ;  while  a  fresh 
spring  rising  from  the  base  of  the  bluff,  in  the  shade,  100  yards  to  the  south,  gave, 
54°  F.  There  are  four  places  where  the  brine  is  discharged,  which  are  from  forty  to 
forty-five  feet  apart ;  and  hydrosulphuric  acid  escapes  from  all.  The  following  is 
the  result  of  Dr.  Littou's  analysis  :  — 

Specific  gravity  at  Temp.  66°  F.,  .  .  :  .  .  .  .  1.0155 

In  1,000  grains  of  the  water  were  found  the  following  constituents:  — 

Silica, .00984  Lime, 1.39577 

Carl»nic  Aoid, 38207  Magnesia, -62964 

Sulphuric  Acid, .93471  Potassa, 08666 

Chlorine 11.60487  Soda, •      8.S361» 

Peroxide  of  iron, .00393 
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The  ingredients  may  be  combined  to  give  the  following  composition  of  1,000 
parts  of  the  water :  — 


Chloride  of  sodium, 
Carbonic  acid, 


15.76677 
.29798 


Total  weight  of  salts  and  carlronic  acid,  20.58167 
Water, 979.41833 


Silica,  .  ...  .00984 

Carlionate  of  the  protoxide  of  iron,*        .  .00571 

Carbonate  of  lime,  ....  .12210 

Carbonate  of  magnesia,     .  .  .  .05514 

Sulphate  of  lime,    ....  1.69094 

Chloride  of  calcium,  .  .  .  1.32624  

Chloride  of  magnesium,    '.  .  .  1.40325  1000,00000 

Cliloride  of  potassium,       .  .  .  .01370 

There  are  several  sulphur  springs  in  Cooper. 

Ohouteau  Springs  justly  enjoy  a  fine  reputation  as  a  watering  place.  The 
water  is  good,  the  buildings  neat  and  commodious,  and  the  scenery  beautiful.  They 
are  situated  in  the  16th  section  of  Town.  48,  R.  18,  about  ten  miles  from  the  city 
of  Boonville. 

The  water  comes  to  the  surface  in  four  places,  located  but  a  short  distance  from 
each  other,  in  a,  line  nearly  east  and  west.  The  water  from  the  easterly  spring 
contains  the  most  common  salt;  but  the  one  farthest  west  is  most  esteemed  and 
generally  used.  Large  quantities  of  hydrosulphuric  acid,  and  perhaps. other  gases 
escape.  All  the  gas  would  yield,  at  least,  two  gallons  per  minute  ;  while  the  water 
is  discharged  at  the  rate  of  ten  gallons  per  minute,  600  per  hour,  or  14,400  per  day. 
The  water  gives  an  acid  reaction  and  a  temperature  of  58°  F. 

Dr.  Litton's  analysis  j-  gave  the  following  results  :  — 

Water  from  Chouteau  Springs — 

Specific  graylty  at  66°  P.,  .  .  .  .  .  .  .  .  1.0064 


In  1,000  grains  of  the  water  were  found  the  following  constituents : 


.65783 

.29635 

.05382 

3.61659 


Silica, .00794  Lime, 

Sulphuric  Acid, .39088  Magnesia, 

Carbonic  Acid, .26069  Potassa, 

Chlorine, 4.90237  Soda, 

Peroxide  of  iron,|* .00496 

The  ingredients  may  be  combined  to  give  the  following  composition  of  1,000 
parts  of  the  water :  — 

Carbonic  acid, .18453 

Silica, .00794 


Carbonate  of  the  protoxide  of  iron, 

Carbonate  of  lime,  ....         .17339 

Carbonate  of  magnesia,    ....         .0361^ 

Sulphate  of  lime, 66538 

Chloride  of  calcium, 66567 

Chloride  of  magnesium,  .  .       .         .64790 

Chloride  of  potassium, 08501 

Chloride  of  sodium,         ....       6.63237 


Total  weight  of  salts,  silica  &c., 
Water, 


.      9.00696 
990.99304 


1000.00000 


For  reasons  stated  above,  the  gases  could  not  be  determined  at  the  laboratory, 
but  the  abundance  discharged  at  the  spring,  shows  their  existence  in  quantities  suf- 
ficient to  render  the  water  light  and  agreeable ;  while  the  other  ingredients  must 
render  it  a  healthful  alterative. 


*  This  does  not  represent  all  the  iron  contained  in  the  water,  as  a  portion  had  Mien  as  a  sedi- 
ment  before  it  was  analyzed. 

f  The  water  and  gas  of  this,  and  the  water  of  several  other  springs  of  Cooper,  were  careftall^col- 
lected,  sealed  and  shipped  to  the  Laboratory  in  St.  Louis,  where  they  arrived  some  three  months  after. 
Meanwhile  the  gases  had  escaped,  and  some  of  the  demijohns  had  been  tested  in  a  practical  way,  which 
rendered  them  useless  for  onalyEis. 
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But  the  healthful  properties  of  the  Chouteau  Water,  have  been  abundantly  proved 
by  the  numerous  individuals,  who  have  been  greatly  relieved  or  entirely  cured  by 
resorting  to  these  springs.  The  locality  is  very  desirable  for  the  invalid,  -who  would 
give  his  native  powers  an  opportunity  to  recuperate  in  a  quiet  healthful  retreat, 
where  he  may  enjoy  all  the  rational  amusements  of  a  country  life. 

It  is  very  obvious  that  Cooper  county  possesses  very  many  and  superior  natural 
advantages.  Her  agricultural  resources  are  indeed  very  great,  but  little  inferior  to 
those  of  Lafayette  and  Platte,  for  many  of  our  staple  crops.  There  are,  at  least, 
30,000  acres  of  the  richest  alluvial  soil,  a  large  part  of  which,  still  sustains  an  im- 
mense burden  of  the  timber  characteristic  of  our  rich  bottoms  (p.  198),  not  less  than 
200,000  acres  of  excellent  high  timber  land,  based  upon  the  rich  marls  of  the  Uluff 
Formation,  the  most  of  which  retains  its  native  growth  (p.  198),  and  about  80,000 
acres  of  fine  prairie,  resting  upon  the  same  marls. 

Place  but  half  of  this  in  a  good  state  of  cultivation,  and  it  would  easily  give  an 
annual  yield  of  5,000,000  bushels  of  wheat,  10,000,000  of  corn,  or  a  similar  propor- 
tion of  other  crops ;  while  the  remaining  50,000  acres  of  inferior  soil,  is  well  adapted 
to  the  cultivation  of  grapes  or  grass  for  grazing. 

Mineral  coal  and  timber  suitable  for  charcoal,  are  sufficiently  abundant  for  all  do- 
mestic and  manufacturing  purposes.  Building  materials,  marbles,  limestones,  sand- 
stones, clay,  sand,  timber  and  iron,  exist  in  great  abundance ;  while  fire-clays  and 
hydraulic  limestones  are  found  in  inexhaustible  quantities. 

And,  besides.  Cooper  occupies  a  central  position  in  the  State,  with  the  navigable 
waters  of  the  Missouri  on  the  north,  and  the  Pacific  Railroad  on  the  south,  to  trans- 
port her  surplus  produce  to  the  best  market  of  the  West,  and  return  the  merchan- 
dise to  supply  her  domestic  traffic,  and  a  large  flourishing  trade  with  the  South-West. 

These  natural  advantages  and  the  characteristic  energy  of  her  citizens,  will  soon 
develop  these  agricultural  and  manufacturing  resources  and  quadruple  her 
population. 

The  Map  of  Cooper  has  been  prepared  with  great  care.  It  exhibits  the  timber, 
prairie,  bottom,  level  and  broken  lands,  the  mines,  springs,  streams,  congressional 
townships,  and  sections  and  towns,  and  the  various  Geological  Formations,  by  the 
appropriate  symbols  and  colors.  The  geological  boundaries  are  laid  down  with  as 
much  accuracy  as  possible  ;  but  the  older  strata  are  so  completely  covered  with  the 
Quaternary  deposits,  that  it  is  often  impossible  to  tell  the  exact  point  where  one 
formation  ends  and  another  commences.  StiU  the  boundaries  given  can  not  be  far 
from  their  true  position. 
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CHAPTER  V. 

GEOLOGY  OF  THE  SOUTH-WEST. 

Aptek  preparing  the  Sections  on  Plate  XIV.,  but  little  need  be  said  to  give  a 
good  understanding  of  the  Geology  of  the  country  through  which  they  pass. 

Sees.  Nos.  1  and  2  give  the  strata  from  Boonville  through  Cooper  into  Pettis,  in 
Town.  46,  R.  20,  and  thence  to  the  north-east  corner  of  Henry,  and  through  Calhoun 
and  (Uiutou  to  Papinsville,  and  from  there  south  to  Neosho.  No.  3  gives  the  formations 
developed  between  Neosho  and.  Springfield.  On  the  road  from  Springfield  to  Bolivar 
the  strata  of  the  Carboniferous,  Chemung  and  Calciferous  Rocks,  successively  rise 
to  the  surface.  The  Saccharoidal  Sandstone  is  highly  colored,  and  renders  the 
soil  sandy  south  of  the  latter  town. 

Section  No.  4  gives  the  rocks  and  their  relative  position  between  Warsaw  and 
Fremont :  and  No.  5  exhibits  the  position  of  the  strata  from  Frdmont,  on  the  road 
through  Bolivar  and  Buffalo,  to  the  Niangua,  near  Edwards'  Mill.  No.  6  gives  a  sec- 
tion of  the  formations  on  the  Niangua  from  Edwards'  Mill  to  the  Osage  ;  while  No.  7 
gives  a  view  of  the  strata  on  the  line  from  the  Osage,  at  Erie,  up  the  Gravois,  through 
Versailles,  to  the  Missouri  opposite  Rocheport.  The  line  of  Nos.  1  and  2,  from 
Boonville  to  Carthage,  through  Cooper,  Pettis,  Henry,  Bates  and  Jasper,  runs 
through  a  country  beautifully  diversified  with  timber  and  prairie.  Though  in  some 
portions  the  streams  and  timber  are  not  so  abundant  as  might  be  desirable  for  agri- 
cultural purposes,  still  the  soil  is  good,  and  hedges  and  cisterns  may  obviate  all  the 
difficulties  which  might  be  experienced  from  a  scarcity  of  timber  and  water,  at  a  few 
localities.  The  timber  skirting  all  the  streams  on  this  route  is  very  fine,  and  con- 
sists of  nearly  all  the  varieties  mentioned  in  Appendix  C.  In  the  region  occupied  by, 
the  Coal  Measures,  the  sandstones  have  an  unusual  development,  and,  in  localities 
where  the  superficial  deposits  are  thin,  they  often  render  the  soil  light  and  sandy. 

The  prairie  of  this  region  is  characterized  by  what  are  called  Knobs  or  Mounds ; 
they  are  somewhat  variable  in  size  and  form,  but  usually  present  the  appearance  of 
a  truncated  cone.  The  tops  of  these  mounds  are  usually  flat,  and  covered  by  a  thin 
soil,  underlaid  by  a  durable  stratum  of  sandstone  or  limestone,  which  crops  out  on 
all  sides  near  the  top,  prevents  the  wearing  away  of  the  upper  edges,  and  pre- 
serves the  well  defined  angle  between  the  top  and  side  ;  while  the  stratum  of  shale  or 
clay,  which  forms  the  lower  part,  is  easily  decomposed  and  carried  away  by  aqueous 
agencies.  The  sides  rise  with  a  gentle  declivity,  at  first,  but  become  more  and 
more  abrupt  until  they  are  nearly  perpendicular  at  the  top.  The  most  of  these 
mounds  belong  to  the  Coal  Measures ;  but  those  near  Bolivar  are  in  the  Chemung 
Group,  the  upper  beds  of  the  Vermicular  Sandstone  and  Shales  forming  the  top,  and 
the  underlying  Shales,  the  lower  part  of  them.  The  country  on  the  Niangua  and 
Osage  is  characterized  by  high  mural  or  castellated  bluffs,  rich  alluvial  bottoms  and 
broad  undulating  prairies.  The  bottoms  produce  a  growth  of  timber  equal  in  size  * 
and  quality  to  any  in  the  State ;  the  bluffs  are  often  covered  with  flint,  and 
sustain  a  stunted  growth  of  Post  and  Black-jack  Oaks,  Black  Hickory,  Sumachs  and 
Hazels;  while  the  prairies  are  usually  fertile,  and  clothed  in  a  rank  growth  of  native 
grass.  No  country  is  better  watered.  Its  streams  are  numerous,  limpid  and  filled 
with  a  great  variety  and  abundance  of  fish ;  and  the  springs  are  pure  and  wonder- 
fully large. 

*  Several  trees  were  measured  in  the  Pomme  de  Terra  bottom ;  a  Sycamore,  whose  circumference  was 
twenty-eight  feet;  Bur  Oalc,  twenty-six  feet;  Blaclc  Walnut,  twenty-three;  and  thick  Shellbarli  Hickory, 
aixteen  feet. 
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The  largest  observed  is  the  Upper  Niangua,  or  Bryce's  Spring,  which  is  situated  in  Town.  3^  R,  18, 
Sec.  1.  It  was  visited  on  the  24th  of  December.  1853;  when  the  miuimum  temperature,  at  night,  was 
22°  F.,  and  the  maximum,  by  day,  60°  F. ;  the  temperature  of  the  water  was  68°  F.,  about  100  feet  from 
the  place  where  it  rises  to  the  surface.  The  stream  formed  by  the  spring  was  carefully  measured,  and 
found  to  be  136  feet  wide  and  to  give  an  average  depth  of  0,93;  so  that  every  foot  in  length  of  this 
stream  would  give  126.48  cubic  feet.  The  velocity  of  the  current  was  measured  at  five  places :  at  six  feet 
from  each  shore,  at  forty-five  feet  from  each,  and  ia  the  middle.  The  sums  set  down  are  an  average  of 
several  trials :  — 

At   6  feet  from  the  right  bank,  it  ran  SO  feet  in   73  seconds. 

At    6  feet  from  the  left  bank,  it  ran  80  feet  in  110  seconds. 

At  45  feet  from  the  left  bank,  it  ran  80  feet  in    73  seconds. 

At  45  feet  from  the  right  bank,  it  ran  80  feet  in   58  seconds. 

And  in  the  middle  it  ran  80  feet  in         .       .       53  seconds. 

Making  an  average  of  80  feet  in       ...       73  seconds. 
If  we  allow  seven  seconds  for  what  the  friction  at  the  bottom  and  sides  would  retard  the  water,  the 
rapidity  will  be  one  foot  per  sectind,  which  will  give  126.48  cubic  feet  per  second,  455,328  per  hour,  or 
10,927,872  cubic  feet  per  day,  which  is  less  than  the  actual»quantity. 

This  immense  spring  rises  in  a  low  secluded  valley,  -where  it  forms  a  small 
pond  and  a  fine  mill-site,  and  then  flows  away,  a  river.  The  water  is  nearly  pure, 
sustains  about  the  same  temperature  at  all  seasons,  and  shows  no  perceptible  fluctua- 
tion in  volume,  either  in  the  dryest  or  wettest  season. 

The  spring  and  stream,  flowing  from  it,  abound  in  a  great  vai*iety  of  fish  and  fiuviatile  moUusks  of  the 
genera,  JPaludina  Malania,  Planorbis  Pkysa,  and  Idmnea.  Numerous  species  of  Algae  were  very  abun- 
dant; and  swans,  geese,  brants  and  ducks,  came  in  thousands  to  rest  and  feed  in  its  waters  by  night. 

Gunter's  and  Sweet  Spring  are,  also,  on  the  Niangua,  bat  they  are  not  so  large  as  Bryce's. 

Caves,  natural  bridges  and  subterranean  streams  occur  in  the  valley  of  the  Osage  and  its  tributaries. 

There  is,  in  the  counties  of  Benton,  St.  Clair,  Cedar,  Polk,  Dallas,  Hickory  and  Camden,  a  general 
belief  thata  "white  metal,"  resembling  silver,  has  been, melted  from  ore  that  is  very  similar  to  brown 
hematite ;  and,  though  several  localities  are  given,  it  is  generally  supposed  the  ore  came  from  a  place 
West  of  Buffalo,  from  which  specimens  were  obtained,  as  well  as  from  individuals  who  declared  them  iden- 
tical wiih  those  which  had  yielded  the  "  white  metal;"  but  the  following  analysis  of  one  specimen,  by 
Dr.  Litton,  gives  no  indication  of  any  such  metal,  and  the  others  obtained  were  essentially  the  same :  — 

Silica,             ..........  2.88 

Alumina,       ..........  0.64 

Peroxide  of  iron,      .........  84.80 

Water,            ..........  11.62 

Sulphur, 0.12 

100.06 

An  alloy,  found  in  a  cave,  once  occupied  by  counterfeiters,  was  given  me  at  Wai-saw,  which,  it  was 
surmised,  might  be  the  same  "  white  metal ;"  but  the  alloy  contains  bismuth,  arsenic,  copper  and  nickel, 
none  of  which  was  found  in  the  hematite  supposed  to  contain  the  "  white  metal." 

It  was,  also,  surmised  hy  some  that  the  alloy  and  the  "white  metal "  had  been  obtained  from  thg 
Old  Diggings,  so  frequent  in  the  Encrinital  Limestone  of  this  region;  but  after  a  careful  examination  of 
several  of  these  diggings  (see  page  98),  no  evidence  could  be  found  that  they  were  made  for  metals,  as  no 
oi'e,  except  very  small  particles  of  the  oxides  and  sulphuret  of  iron,  was  discovered. 

In  Town. 34,  R.  22,  Sec.  34,  a  large  area  has  been  dug  over,  and  the  surface  left  in  ridges  and  knolls; 
and  in  some  places,  the  loose  materials  have  been  removed  from  the  fissures  and  cavities  of  the  rock. 

The  following  facts  lead  to  the  nonclusion  that  these  diggings  were  made  by  the  Indians  in  search, 
of  flint :  — 

1st.  They  were  made  over  100  years  ago,  as  is  shown  by  the  age  of  the  trees  on  the  rubbish  thrown  out. 

2d.  They  are  in  the  rock,  and  soil  derived  from  the  rock,  which  contains  the  best  flint  in  the  State. 

3d.  At  all  the  diggings,  chips  of  flint  and  broken  arrow-heads,  were  abundant;  as  if  arrow-heads  and 
other  implements  had  been  manufactured  on  the  spot. 

4th.  Flint  was  the  most  useful  and  valuable  of  all  minerals  to  the  Indians  of  that  day. 

5th.  No  marks  of  the  usual  mining  implements  of  civilized  nations,  were  observed  in  the  diggings. 

6th.  Not  a  particle  of  any  mineral  valuable  to  civilized  nations,  was  observed  at  these  localities. 

But  why  should  they  dig.  for  flint  when  so  much  is  exposed  on  the  surface?  All  workers  of  this 
mineral  are  fully  aware  that  it  cannot  he  wrought  into  the  desirable  shapes,  after  long  exposure  to  the 
atmosphere;  hence  manufacturer^  of  guu-flints  keep  this  rock,  after  it  is  quarried,  in  tanks  of  wateruntil 
it  is  needed  for  use. 
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The  agricultural  resources  of  the  Sbuth-West  have  been  vastly  underrated.  The 
alluvial  bottoms  of  the  Osage,  Niaugua,  Pomme  de  Terre,  Sac,  Marais  des  Sygnos, 
Grand  and  Spring  Rivers,  Turkey,  Horse,  Deep-Water,  Dry  Wood,  Muddy,  Center, 
Shoal  Oliver's,  Cap's,  Hickory  and  Sugar  Creeks,  are  but  little  inferior  in  fertility  to 
the  Missouri  bottom,  and  all  covered  by  a  heavy  growth  of  the  characteristic  timber. 
All  of  these  bottoms  produce  superior  corn,  and  many  of  them  are  adapted  to  the 
production  of  hemp.  Vast  areas  of  the  high  timber  land  and  prairie,  also,  possess 
strong,  durable  and  productive  soils,  admirably  adapted  to  the  culture  of  wheat, 
corn,  oats,  tobacco  and  grass ;  while  the  remainder  is  suitable  for  grazing  purposes 
and  the  production  of  timber. 

But  the  South-West  is  doubtless  better  adapted  to  the  culture  of  the  grape  than 
any  other  part  of  this  or  the  neighboring  States.  Nature  has  endowed  this  part  of 
the  country  with  a  temperate,  dry  aqd  salubrious  climate,  and  a  light,  rich,  calcare- 
ous and  vegetable  soil,  which  produces  a  vigorous  growth  of  the  native  vines.  And 
besides,  the  high  bluffs  of  magnesian  limestone  of  the  Calciferous  and  Potsdam  age, 
on  the  Osage,  Niangua,  Pomme  de  Terre,  Sac  and  Grand  Rivers,  usually  present 
natural  terraces  covered  by  a  rich  soil,  all  wonderfully  prepared  by  nature  for  the 
planting  of  vineyards.  This  character  of  the  bluffs  is  well  represented  in  plate  VIII., 
page  130.  It  is  quite  certain,  in  short,  that  the  cultivation  of  the  grape  in  the 
South-West  can  be  made  a  source  of  great  profit  and  national  wealth.  But  fiiere  is 
another  and  higher  consideration,  which  should  lead  us  to  encourage  the  production 
of  native  wines ;  as  the  vigor  and  sobriety  of  the  nation  would  be  greatly  promoted 
by  substituting  the  pure  healthful  juice  of  the  grape  for  the  drugged  and  poisonous 
liquors  so  abundantly  manufactured  and  consumed  at  the  present  day. 

Stoch. — The  South-West  possesses  many  advantages  for  raising  stoclj,  particu- 
larly neat  cattle,  horses,  mules  and  sheep.  The  broad  prairies  furnish  excellent 
grazing  for  the  long  salubrious  summers;  and  the  winters  are  so  short  and  mild 
that  but  little  feeding  is  necessary.  Indeed,  the  drovers  of  this  part  of  the  State, 
have  been  able  to  compete  most  successfully  with  those  from  the  other  divisions  of 
this  and  the  adjoining  States  in  the  St.  Louis  market. 

Wheat,  corn  and  tobacco  might  be  produced  in  any  desirable  quantity;  but  the 
price  of  transportation  is  such  that  but  little  is  grown,  save  what  is  needed  for 
domestic  consumption. 

Timber.  —  The  alluvial  bottoms,  on  the  streams  of  this  part  of  the  State,  sustain 
a  very  heavy  growth  of  White,  Blue  and  Prickly  Ashes  ;  Linden ;  Red  Birch  ;  Buck- 
eye ;  Bos-Elder ;  Sycamore  ;  Coffee-Tree  ;  Cotton- Wood ;  American,  Slippery  and 
Wahoo  Elms ;  Honey  Locust ;  Hack-Berry ;  Common,  Thick  Shellbark  and  Pignut 
Hickories  ;  Pecan ;  Black  and  White  Walnuts  ;  Red  Bud ;  Sugar  and  White  Maples ; 
Mulberry ,  Bur,  Swamp-white,  Chestnut-white,  Laurel,  Red  and  Pin  Oaks;  Papaw  ; 
Red  Plum,  and  the  Summer  and  Fox  Grapes ;  while  a  large  area  of  the  high  land  is 
timbered  with  Yellow  Pine ;  White,  Post,  Chestnut,  Black,  Laurel  and  Black-jack 
Oaks  ;  Common  and  Black  Hickories ;  Hornbeam  ;  Iron- Wood ;  Red  Bud ;  Persl- 
mon  and  Dog-Wood.  Timber  exists  in  sufScient  quantities  to  supply  all  the  neces- 
sary demands  for  its  consumption,  particularly  in  a  country  where  hedges  of  the 
Osage  Orange*  can  be  so  successfully  cultivated,  and  where  stone  fencesf  can  be 
made  at  so  small  a  cost. 


*  This  plant  was  fOTind  growing,  apparently  native.  In  the  Spring  River  bottom,  above  Carthage, 
t  Judge  Eitchle,  who  has  feMed  large  portions  of  his  prairie  farm  in  Newton  with  Sandstone,  as- 
sured me  it  made  a  very  economical  and  durable  fence. 
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Water-Power  is  very  abundant  in  this  part  of  the  State  ;  good  mill  sites  may 
be  obtained  on  nearly  all  of  the  larger  streams  and  on  many  of  the  springs.  Bryce's 
Spring,  above  mentioned,  furnishes  the  best  mill  site  observed  in  the  State.  The 
large  and  constant  quantity  of  water  and  its  even  temperature  render  it  most  de- 
sirable ;  as  no  ice  ever  forms  in  it  to  obstruct  the  machinery,  as  no  drought  makes  a 
scarcity  of  water,  and  no  flood  ever  endangers  the  safety  of  dam  or  mill.  One  can 
estimate  with  precision  how  strong  a  dam  must  be  to  raise  and  retain  the  water  at 
any  given  height,  and  how  much  machinery  can  be  driven  by  the  constant  discharge 
of  11,000,000  cubic  feet  of  water  per  diem.  A  fine  flouring  mill  now  occupies 
this  site. 

Crunter's  Spring,  below  Bryce's  on  the  same  stream,  discharges  about  half  as 
much  water,  and  in  other  respects,  affords  the  same  advantages  as  the  latter.  It 
drives  a  saw-mui  and  perhaps  other  machinery. 

Grand  Falls,  on  Shoal  Creek,  furnishes  a,  superior  mill  site,  now  occupied  by 
Scott  &  Stewart's  mill.  Plate  VI.,  page  96,  gives  a  fine  view  of  the  Falls  and 
miU. 

Mineral  Wealth.  —  A  condensed  view  of  what  is  known  of  the  mineral  wealth  of 
the  South-West,  has  already  been  given  on  pages  159-164. 

The  Olimaie  is  mild  and  salubrious  ;  the  summers  are  long  and  temperate  ;  and 
the  winters  warm  and  short,  and  not  subject  to  the  sudden  and  extreme  changes  so 
prevalent  in  some  parts  of  the  West. 

This  part  of  the  State  is  filling  up  very  rapidly  with  an  enterprising  population  ; 
new  dwellings  meet  our  view  one  very  side ;  while,  on  one  hand,  the  forests  are  disap- 
pearing before  the  axe  of  the  pioneer  —  the  prairie,  on  the  other,  is  yielding  to  the 
plow. 

Wealth  and  all  its  attendant  comforts  and  luxuries  are  also  rapidly  increasing,  as 
is  shown  by  the  assessors'  books  in  the  various  counties.  The  taxable  property 
of  Newton  increased  from  $390,000  in  1853,  to  $700,000  in  1854. 

Still,  with  all  these  sources  of  wealth  and  permanent  prosperity  and  actual  pro- 
gress, the  enterprise  of  this  beautiful  country  is  greatly  paralyzed  by  the  want  of  a 
good  market.  The  farmer  finds  no  sale  for  his  surplus  produce,  and  the  miner  ia 
compelled  to  sell  his  mineral  at  half  price. 

Complete  the  South-Western  Branch  of  the  Pacific  Railroad,  and  the  value  of  the 
farm  and  the  mine,  the  timber  and  the  water-power,  will  be  vastly  increased  ;  and 
the  farmer  will  grow  his  wheat  and  corn  to  feed  the  millions  of  Europe  and  be 
exchanged  for  their  gold  and  merchandize. 
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St.  Louis,  Mo.,  December  21tJi,  1854. 

G.  C.  Swallow, 

State  Q-eologist. 

Sir  :  I  herewith  send  you  a  preliminary  report  ou  some  of 
the  Mines  of  Missouri.  That  it  is  imperfect  and  incomplete,  I 
am  fully  sensible.  At  present  it  would  be  premature  to  attempt 
to  give  a  complete  sketch  of  the  mines  and  mineral  wealth  of 
this  State.  Before  this  can  be  done,  the  geological  formations 
must  be  accurately  defined  and  their  thickness  known.  This  de- 
mands more  minute,  more  general  and  extensive  explorations. 
Nor  am  I  unconscious  that  the  details  and  unavoidable  repeti- 
tions in  the  description  of  the  mines  will  be  excessively  dry  and 
uninteresting.  But  I  knew  not  how  to  communicate  to  you  the 
minute  knowledge  of  each  of  these  localities,  which  it  was  evi- 
dently the  design  of  the  Geological  Survey  to  obtain,  without 
entering  into  these  details  of  length  and  breadth  and  height,  and 
frequently  of  almost  repeating  the  same  things  of  many  localities. 
To  enter  many  of  the  mines,  at  the  time  of  my  visits,  was  im- 
possible; and  though  I  could  not  speak  from  a  personal  exami- 
nation, I  thought  it  better  to  give  such  details  of  them  as  could 
be  obtained  from  those  who  were  familiar  with  them,  than  to  omit 
them  entirely.  In  such  cases  I  have  endeavored  scrupulously  to 
avoid  misrepresentations,  and  have  rejected  such  information  as 
seemed  to  me  improbable  or  doubtful.  That  in  the  description 
of  these,  as  also  of  other  localities,  I  have  made  no  mistakes, 
would  be  to  claim  something  that  belongs  not  to  mortality,  and 
when  satisfied  of  my  errors  I  shall  most  cheerfully  confess  and 
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correct  ttem,  having  nothing  in  view  save  the  attainment  of  truth  ; 
but  until  thus  convinced,  what  has  been  reported  shall,  by  me,  be 
regarded  as  facts.  Nor  have  I,  excepting  in  some  few  instances, 
where  the  evidence  was  so  legible  that  he  who  runs  may  read; 
given  an  expression  of  opinion  as  to  the  value  and  continued 
•productiveness  of  particular  mines ;  for  in  most  instances  this 
can  be  nothing  more  than  a  speculation,  only  natural  when  based 
upon  and  restricted  by  the  observations  '  and  teachings  of  other 
mining  regions ;  and  such  opinion,  if  at  all  proper,  should  most 
certainly  be  reserved  until  all  the  facts  furnished  by  our  mines 
shall  have  been  collected,  when  alone  an  expression  of  opinion  on 
this  point  can  with  justice  and  propriety  be  given. 

At  every  point  I  have  endeavored  to  collect  reliable  statistics 
of  our  mineral  wealth.  The  numbers  of  those  given  might  have 
been  considerably  increased,  but  I  preferred  to  under  rather  than 
overrate  the  produce  of  our  mines,  knowing  with  how  little 
discrimination  estimates  are  often  made,  and  fully  conscious  that 
nothing,  at  home  and  abroad,  is  so  injurious  to  mining  interests 
as  false  and  exaggerated  estimates.  Their  influence  is  to  create 
doubt  and  scepticism ;  or,  if  perchance  they  should  gain  credence 
for  a  time,  it  is  almost  invariably  to  the  great  detriment  of  indi- 
vidua;ls,  and  ultimately,  by  reaction  in  public  confidence,,  to  the 
great  injury  of   all  mining  interests. 

To  enumerate  all  the  kindness  and  assistance,  I  have  received 
in  the  prosecution  of  my  labors,  would  be  impossible.  Every- 
where I  have  found  persons  ready  to  communicate  and  willing 
to  assist.  To  Mr.  A.  F.  Evans,  Mr.  Wm.  Skewes,  Mr.  VivIan, 
Dr.  Eeed,  Rev.  Mr.  Claekb,  Mr.  I.  Nash  Inge,  of  Franklin  co. ; 
and  Mr.  S.  T.  Dunklin,  Col.  Jesse  McIlvaine,  Dr.  McCallion, 
Mr.  Halpnee,  and  Mr.  O'Mara,  of  Washington  co. ;  to  Mr.  Dalt, 
to  Mr.  Fulton,  of  St.  Frangois  county,  and  to .  Col.  Bogy,  Mr. 
Zeiglek,  Mr.  Felix  Valle  and  Julius  Vallb,  I  'am  indebted  for 
much  kind  attention  and  valuable  information. 

To  my  colleague,  Dr.  B.  F.  Shumard,  I  am  under  obligations  for 
assistance  in  the  examination  of  many  mines  in  Franklin  county. 
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To  Mr.  A.  H.  Ulffers,  I  'am  indebted  for  the  drawing  of  the 
accompanying  maps  and  sections,  and  for  making  the  necessary 
surveys  for  the  construction  of  the  topographical  maps  of  the 
Iron  Mountain  and  the  Pilot  Knob. 

To  Dr.  HoFFMBiSTEK  I  am  indebted  for  assistance  when  engaged 
in  the  cupellation  of  the  leai|ores. 

Finally,  to  John  Brtjeke  I  am  indebted  for  daily,  constant  and 
uninterrupted  assistance  in  the  laboratory  since  September,  1853. 
He  has  worked  with  a  patience,  a  fidelity  and  a  perseverance  worthy 
of  the  highest  commendation,  and  by  his  assistance  I  am  enabled 
to  report  far  more  work  than  would  have  been  possible  by  my 
own  unassisted  labc      •-      '    '  v 

Hoping,  Sir,  that  t.  losity  ^  may  be  of  some  service 

to  you  in  the  execution  of  ,         ^^°^  °^®'  "^ommission  confided  to 
you,  I  remain,  ''"■''^'''  '''^^'' 

Respectfully, 

Yours,  itc., 

A.  LITTOK 
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Op  Missouri,  that  portioii  designated  the  mining  region,  is,  most 
prQba"bly,  of  all  others  the  most  -widely  known.  Its  wonderful  deposits 
of  iron  and  lead  have  for  many  years  been  attracting  the  attention 
of  the  capitalist,  and  exciting  the  curiosity  of  men  of  science.  The 
story  of  its  inexhaustible  treasures  of  iron  ore,  was  abroad  for  a  long 
time  only  considered  either  as  the  baseless  credulity  of  ignorance, 
or  the  wily  scheming  of  reckless  and  unscrupulous  speculators. 
Within  the  last  few  years,  however,  by  the  increased  facilities  for 
transportation,  and  by  the  aid  of  capital,  these  once  barren  and 
unproductive  treasures  are  beginning  to  give  up  their  buried  wealth, 
and  eradicate  the  suspicion  which  was  generally  excited  abroad  by 
the  first  attempts  to  obtain  an  investment  of  capital. 

It  was  in  this  region  that  was  made  one  of  the  earliest  attempts 
at  mining  on  the  North  American  continent.  The  first  discovery  of 
the  mines  of  Missouri,  was  made  about  the  year  1720 ;  and  the  credit 
of  it  is  due  to  La  Motte  and  Renault,  who  were  acting  under  the 
Company  of  the  West,  that  had  been  chartered  during  the  minority 
of  Louis  XV.,  of  Prance.  To  this  Company  had  been  granted  the 
exclusive  privilege  of  mining  in  all  that  region  of  country  bordering 
on  the  Mississippi  and  its  tributaries,  and  extending  from  the  Gulf 
of  Mexico  to  the  Wabash  and  Illinois  rivers. 

The  moving  spirit  or  the  guiding  genius  of  this  Company  was  the 
notorious  John  Law,  whose  claim  to  the  very  first  rank  among  knaves 
or  visionaries  there  is  none  to  dispute,  though  there  may  be  some 
difference  of  opinion  as  to  which  of  the  two  classes  he  more  properly 
belongs.  By  his  representations  and  his  influence,  the  prince  and 
the  peasant,  the  nobleman  and  the  laborer,  the  capitalist  and  the 
artisan,  were  alike  deluded  and  persuaded  to  invest  their  capital 
and  labor,  with  the  hope  of  obtaining  the  most  extravagant  returns 
for  their  investments,  from  mining  the  gold  and  silver  which  were 
reported  to  exist  so  abundantly  in  this  region. 
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Acting  under  this  Company,  Renault,  accompanied  by  two  hun- 
dred miners  and  laborers,  left  France  in  1719,  and  came  to  the  Val- 
ley of  the  West  imsearch  of  the  silver  and  the  gold  which  were  so 
confidently  believed  to  exist  here  in  the  greatest  abundance.  Select- 
ing for  his  head-quarters  a  place  in  the  vicinity  of  Kaskaskia,  he  sent 
out  exploring  parties  in  different  directions ;  and,  though  disappointed 
in  their  cherished  expectations  of  finding  gold  and  silver,  among 
the  first  fruits  of  their  earliest  explorations,  was  the  discovery  of  the 
lead  mines  at  Mine  la  Motte  and  in  the  neighborhood  of  Potosi,  the 
names  of  which  have  served  as  monuments  to  record  and  perpetuate 
the  names  and  memory  of  their  discoverers. 

Renault,  having  been  disappointed  in  discovering  gold  and^silver, 
began  to  turn  his  attention  to  the  mining  of  the  lead  ore,  the  exist- 
ence of  which  his  exploring  parties  had  made  known.  As  to  the 
extent  of  his  explorations  we  have  but  few  and  imperfect  accounts ; 
and  of  his  mining  operations,  almost  the  only  record  left  was  in  the 
upturned  earth,  and  the  lost  and  deserted  mining  .utensils,  discovered 
after  the  occupation  of  the  country  by  the  Anglo-Saxon  race.  His 
mining  operations  were,  however,  checked  by  the  Company  of  the 
"West  having  been  united  to  the  Royal  Company  of  the  Indies ;  and 
though  he  remained  several  years  longer  in  the  country  after  this 
union,  he  finally  returned  in  1742  to  his  native  country,  when  almost 
all  mining  operations  ceased  so  long  as  the  country  belonged  to 
France. 

Thus  they  remained,  until  the  country  was  ceded  to  Spain,  when 
the  mines  again  attracted  some  attention ;  and  among  the  first  dis- 
coveries was  that  of  Mine  k  Burton,  made  accidentally  by  Le  Breton, 
who  was  still  living  in  1818,  near  Ste.  Genevieve,  having  then  reached 
his  109th  year. 

In  1798,  Moses  Austin,  of  Virginia,  obtained  a  grant  of  land  in 
the  neighborhood  of  Potosi,  from  the  Spanish  Grovernment,  sunk  the 
first  regular  shaft,  and  erected  a  reverberatory  furnace.  Soon,  other 
Americans  immigrated  and  settled  in  this  mining  region ;  but  as  to 
the  extent  of  their  mining  operations,  or  the  richness  of  the  mines, 
or  the  profits  of  their  labor,  we  have  but  few,  if  any,  reliable  statis- 
tics ;  and  when  we  remember  that  almost  the  only  means  of  getting 
the  lead  to  market,  was  by  packing  on  mules,  we  cannot  suppose 
that  the  amount  made  was  very  great,  or  that  the  mining  was  very 
extensive. 

After  the  purchase  and  possession  of  the  country  by  the  United 
States,  this  mineral  region  attracted  more  attention,  and  since  then 
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"what  is  denominated  (with  us)  mining,  has  been  carried  on  at  some 
point  or  other.  ■  The  points,  however,  are  very  few  at  which  it  has 
been  pursued,  for  a  series  of  years,  without  cessation  and  plied  with 
that  constancy  and  perseverance  which  is  customary  in  transatlantic 
mining  countries-  With  us,  the  number  of  persons  is  very  small, 
whose  sole  occupation  is  mining,  but  in  general  this  is  united  with 
the  cultivation  of  the  soil.  Though  there  may  have  been  in  the 
earliest  settlement  of  the  country,  many  who  made  mining  their  sole 
business  and  pursued  it  as  their  only  avocation,  the  number  of  such, 
since  the  purchase  of  the  country  by  the  United  States,  has  been 
but  very  few,  and  it  is  in  general  only  an  occupation  for  the  leisure 
and  unemployed  time  of  the  farmer. 

This  mining  region,  of  the  South-East,  is  principally  confined  to 
Jeflferson,  Franklin,  Crawford,  Washington,  St.  Francois  and  Madi- 
son counties.  The  geological  formations  that  present  themselves  in 
approaching  this  part  of  the  State  from  St.  Louis,  or  from  Ste. 
Genevieve,  are,  first,  the  members  of  the  Carboniferous,  and  then 
the  Silurian,  in  the  lower  beds  of  which,  and  in  the  igneous  rocks 
around  which,  at  some  points,  these  beds  lie,  are  found  all  the  metal- 
lic ores  of  any  economical  value  that  have  as  yet  been  discovered. 
As  to  the  particular  beds  composing  this  formation,  their  lithological 
and  palaeontological  characters,  I  refer  you  to  Dr.  Shumard's  sec- 
tions from  St.  Louis  to  Franklin  county,  and  to  the  Iron  Mountain, 
and  to  that  from  Ste.  Genevieve  to  the  Iron  Mountain. 

This  region  is  broken  and  hilly,  though  not  what  could  with  pro- 
priety be  denominated  mountainous.  It  is  interspersed  with  hills 
and  ridges  and  knobs,  most  of  which  are  composed  of  magnesian 
limestone,  and  which  sometimes  attain  an  elevation  of  200  or  300 
feet  above  the  adjacent  valleys.  Though  in  Franklin  no  igneous 
rocks  have  yet  been  found  in  place,  in  the  southern  part  of  Wash- 
ington, and  more  particularly  in  St.  Francois  and  in  Madison  coun- 
ties, these  igneous  ridges  are  frequently  met  with.  As  to  their 
relative  age,  whether  they  were  ejected  anterior  or  posterior  to  the 
deposition  of  the  magnesian  limestones,  is  a  question  to  be  settled 
by  farther  and  more  minute  observations;  though  all  the  facts, 
gathered  by  me  during  my  visits  to  Washington,  Madison  and  St. 
Francois  counties,  incline  me  to  the  opinion  that  they  are  older  than 
the  stratified  rocks,  for  wherever  these  last  are  found  exposed,  they 
are  lying  almost  perfectly  horizontal, 'with  little  if  any  dip,  and  pre- 
senting scarcely  an  indication  of  violent  disturbance  or  metamorphic 
action. 
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This  mineral  region  is  well  watered.  Through  it  flows,  in  part,, 
the  Meramec,  the  Bourbeuse,  the  Big  and  St.  Francois  rivers,  with 
their  almost  numberless  and  their  many  never-failing  tributaries, 
which  furnish  an  abundance  of  water  for  all  agricultural  purposes, 
and  at  most  points  where  required  for  mining  operations.  The  land 
is  well  timbered,  and  much  of  it  highly  suitable  for  agricultural  pur- 
poses. In  the  innumerable  valleys  that  lie  secluded  in  it,  the  soil  in 
general  is  good  and  highly  productive,  and  would,  with  proper  cul- 
ture, amply  supply  provisions  for  the  thousands  who  might  find  con- 
stant and  profitable  occupation  in  the  mines.  Though  in  other  parts, 
fthe  soil  seems  shallow  and  but  little  endowed  with  fertility,  it  has 
ever  been  found,  wheii  tried,  productive  and  yielding  beyond  ex- 
pectation. '■ 

In  this  mineral  region  tHfe  only  minerals  as  yet  found,  of  econo- 
mical value,  are  those  of  lejyd,-  iron,  copper,  nickel,  cobalt,  zinc  and 
manganese ;  and  this  preliminary  report  shall  be  principally  confined 
to  the  localities  of  each  of  these,  so  far  as  is  yet  known  to  me,  in 
Franklin,  Jefferson  and  Washington  counties. 

LEAD   AND   ITS   ORES. 

Native,  or  metallic  lead,  has  been  but  rarely  discovered  in  the 
mineral  kingdom.  But  three  localities  are  reported  at  which  it  is 
thus  found:  viz.,  in  the  county  of  Kerry,  in  Ireland;  Carthagena, 
in  Spain;  and  at  Alston-Moor,  in  England:  and  as  it  occurs  so 
sparingly  in  this  form,  it  has  no  economical  value.  Its  ores,  how- 
ever, are  very  numerous,  and  more  abundantly  distributed.  jMany 
of  them  have  only  a  scientific  value,  for  most  of  the  lead  which  is 
found  in  commerce,  is  obtained  almost  entirely  from  its  sulphuret 
and  carbonate.  Of  all  these  ores,  by  far  the  most  important,  on 
account  of  its  general  distribution,  its  abimdance  and  the  facility 
with  which  it  is  smelted,  is  the 

Sulphuret  of  Lead,  frequently  denominated  galena,  and  in  this 
state  most  generally  called,  blue  mineral,  or  mineral.  It  is  often 
found  crystallized  in  regular  cubes,  and  sometimes,  though  not  often, 
in  Missouri,  in  some  of  the  derived  forms  of  this  regular  system. 
It  is  also  found  in  granular  masses.  Its  lustre  is  metallic,  and  its 
color  a  lead  gray,  though  often  it  is  externally  tarnished.  It  always 
contains  more  or  less  of  the  isomorphous  compound,  the  sulphuret 
of  silver  ;  but  in  general  this  impurity  is  most  abundantly  found  in 
the  galena  obtained  from  the  Azoic  formations.     It  is  also  frequently 
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accompanied  by  antimony,  which  imparts  to  the  specimens  a  bright 
steely  fracture  and  causes  the  laminae  of  it  to  be  curved. 
When  perfectly  pure,  the  galena  contains  — 

Sulphur 13.34  per  cent. 

Lead, 86.66        " 

The  galena  of  Missouri  is,  in  general,  remarkably  pure,  occurring 
sometimes  'well  crystallized,  most  generally  massive  and  sometimes 
inclining  to  granular. 

In  most  of  the  specimens  examined  qualitatively,  I  found  no  other 
impurity  than  iron  and  a  mere  trace  of  silver,  but  some  very  few 
gave  indications  of  traces  of  nickel  and  copper. 

Many  different  specimens  of  lead  from  different  furnaces,  and  of 
galena  from  a  variety  of  localities,  were  cupelled  with  the  view  of 
seeing  whether  they  were  sufficiently  argentiferous  to  justify  the 
separation  of  the  silver. 

Galena  from  Mine  la  Motte'gave,  .... 

"  "        "            "    by  another  onpellation, 

"  "        "            "    from  a  greater  depth, 

"  "    Perry's  Mine,  intermixed  mth  zinc  ores,  . 

<"  "        "          "      well  crystallized, 

"  A"    Shaft  Diggings  of  Potosi  Mining  Company, 

"        "    Tarpley's  Mine, 

"        "    Cove  Mine, 

"  "    Mt.  Hope  gave  a  button  of  silver  scarcely  visible, 

«  "    Short  Lode,  "            "            " 

"  "    Hill  near  Virginia  Mines,      " 

"  "    Lynn  Creek,              "            " 

"  "    Drinker's  field,  near  Potosi,  " 

"  "    Kendall's  Diggings,                " 

"  "    Cole  Camp  Spring  gave,     . 

"  "    Elliot  Mines,  Franklin  county,  gave, 

"        "    McCormaok's 

Lead  from  ValM's  Furnace  (Slag  Lead),     . 

"  t  Casey  &  Clancy's  Furnace, 

"  "      "    "           "        "   by  a  second  cupellation,  00.0019 

"  "  Valla's  Furnace,  (Soft  Lead)  gave,     .        .        00.0029 

«        "  Tall^  &  Skewes', 00.0029 

"  "  Long's  Furnace  gave  less  than,  .        .        .        00,0016 

"  "  Virginia  Furnace  gave  less  than,        .        .        00.0016 

<•  "  Center  Creek  gave  less  than,      .        .        .        00.0016 

"  "  Moseley's  gave  a  button  of  silver  scarcely  visible. 

In  England,  ores  containing  from  00.02  to  00.03  per  cent,  of  silver 
or  lead  which  contains  from  seven  to  eight  ounces  of  it  in  each  ton 
can  be  desilverized  with  profit;  but  taking  the  highest  per  centage 


00.0027  per  cent,  of  silver 

00.0025 

( 

00.0012 

t 

00.0009 

i 

00.0007 

i 

I 

00.0012 

i 

00.0021 

t 

00.0010 

t 

00.0000 

00.0000 

00.0000 

00.0020per  cent,  of  silver. 

00.0022        " 
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obtained  by  the  cupellation  of  any  of  the  above  specimens  of  either 
galena  or  metallic  lead  at  0.003  per  cent.,  it  would  give  for  the  quan- 
tity of  silver  in  one  ton  of  our  lead  only  sixteen  pennyweights  and 
two  grains,  a  quantity  the  one-ninth  of  that  in  the  English  lead,  and 
which  is  too  small  to  justify  its  separation  by  the  methods  at  present 
in  use. 

It  is  not  improbable  that  veins  of  lead  ore  may  be  discovered  in 
the  igneous  rocks  of  our  State;  and  should  they  be,  there  is  a 
probability  that  the  ore  may  be  so  rich  in  silver  as  to  justify 
desilverization. 

Two  analyses  of  a  specimen  of  galena  obtained  by  you  froin  Mr. 
Glenn's  Mine,  at  Cole  Camp  Spring,  gave  the  following  results :  — 

1  2 

Sulphur, 13.76  13.86 

Lead,  Not  determined.  85.43 

A  specimen-of  uncrystallized  galena  from  Mine  la  Motte  gave  — 

Sulphur, 13.50 

Lead 84.50 

ton, ,        .  A  trace. 

Copper A  trace. 

Nickel A  tra^ 

Another  specimen  from  the  same  locality,  accompanied  by  car- 
bonate of  lead,  which  it  was  impossible  entirely  to  separate,  gave 
82.93  per  cent,  of  lead  and  00.63  of  iron. 

Carbonate  of  Lead,  in  Missouri  known  by  the  name  of  whit« 
mineral,  and  at  Mine  la  Motte  called  dry  bones,  is  another  of  the 
ores  of  lead  of  some  economical  importance.  Wherever  found  it 
has,  doubtless,  resulted  from  the  decomposition  of  the  galena,  effected 
by  water  holding  in  solution  oxygen  and  carbonic  acid. 

At  Mine  la  Motte  quantities  of  it  were  formerly  found  beauti- 
fully crystallized.  When  pure  its  color  is  white,  though  sometimes 
specimens  have  been  found  nearly  black  (doubtless,  from  the  pre- 
sence of  a  small  quantity  of  the  sulphuret) ;  its  lustre  is  adamantine, 
and  when  broken  its  fracture  is  conchoidal ;  and  when  pure  it  yields 
77.7  per  cent,  of  metallic  lead.  In  Missouri,  when  crystallized,  it 
is  generally  found  coating  the  galena,  or  in  crevices  of  it;  when 
massive,  it  has  an  earthy,  grayish  white  appearance,  and  can  be 
readily  distinguished  by  its  greater  specific  weight.  It  is  readily 
soluble  in  nitric  and  even  acetic  acid.  It  is  an  ore  which  is  easily 
smelted,  and  will  frequently  yield  ag  high  as  sixty  per  cent,  of  lead. 
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For  a  long  time  this  ore  was  considered  valueless,  and  large  quan- 
tities of  it,  both  in  this  State  and  in  Spain,  were  thrown  out  with  the 
rubbish  from  the  mines.  In  Spain  they  are  now  excavating  from 
the  rubbish  this  once  rejected  ore,  and  sending  into  market  large 
quantities  of  lead  obtained  by  the  smelting  of  it.  In  former  years 
large  quantities  of  it  were  found  on  the  Mine  la  Motte  tract,  but 
the  miners,  not  knowing  its  value,  threw  it  aside  as  so  much  worth- 
less earth.  Afterwards,  however,  it  was  bought  up  and  smelted 
with  great  profit. 

A  specimen  of  the  dry  bones  from  Mine  la  Motte,  that  was 
impure,  earthy,  massive,  and  that  still  was  somewhat  intermixed  with 
a  small  quantity  of  galena,  gave  upon  analysis  5T.39  per  cent, 
of  lead. 

Sulphate  of  Lead,  another  of  the  ores  resulting  from  the  de- 
composition of  the  galena,  has  been  found  still  more  sparsely  in 
Missouri  than  the  last.*  The  only  crystallized  specimen  I  have  seen 
was  from  Massey's  Diggings.  It  is  generally  found  as  an  earthy, 
grayish  white  mass,  with  a  considerable  specific  gravity,  and  is 
designated,  by  the  miners,  rotten  or  ash  mineral.  The  interior  of 
the  mass  generally  contains  some  of  the  galena.  Though  it  often 
retains  the  cubic  form  of  the  galena,  it  is  very  pulverulent  and 
crumbles  readily  under  the  fingers.  When  pure,  it  contains  68.28 
per  cent,  of  lead. 

Besides  the  above,  a  great  variety  of  other  ores  of  lead  are  some- 
times found  in  the  mineral  kingdom ;  but  as  they  are  not  found,  so 
far  as  my  knowledge  extends,  in  Missouri,  and  have  but  little 
economical  value,  I  shall  not  attempt  an  examination  or  description 
of  them. 

Of  all  the  lead  found  in  commerce,  according  to  Mr.  Whitney  — 


Great  Britain  furnishes 

45.9  per  cent 

Spain 

ii 

.      22.5 

TTiiited  States 

it 

.       11.3 

Prussia 

li 

6.0 

Austria 

it 

• 

5.2 

Hartz 

ti 

3.8 

That  furnished  by  Great  Britain  is  obtained  principally  from  the 
sulphurets,  and  by  far  the  greater  portion  of  these  is  found  in  the 
Carboniferous  formation.  In  Spain,  the  lead  deposits  are  in  calcare- 
ous beds  belonging  to  the  loVer  Silurian.  The  greater  portion  of 
the  lead  from  Prussia  is  obtained  from  a  bed,  not  over  twelve  feet 
thick  (of  which  the  galena  films  only  a  part),  that  lies  between  the 
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Muschelkalk  and  the  dolomite,  and  -ffHcli,  most  probably,  belongs 
to  the  Triassic  formation.  It  is  from  the  same  formation  that  a 
great  part  of  the  lead  furnished  by  Austria  comes,  -while  aU  of  that 
from  the  Hartz  is  obtained  from  the  Azoic  and  Palaeozoic  rocks. 

The  principal  deposits  of  lead  ore  in  the  United  States  are  found 
in  the  lower  series  of  the  lower  SHnrian.  In  Iowa  and  Wisconsin, 
the  galeniferous  beds  are  magnesian,  and  form  a  sub-division  of  the 
lower  Silurian,  that,  in  all  probabiBty,  directly  overlies  the  Trenton 
Limestone  of  the  New  York  system. 

In  Missouri^  however,  our  lead  deposits  have  a  more  extensive 
range ;  for  your  examinations  of  the  South- West  will  show  that  the 
mines  there  are  in  the  Carboniferous,  while  in  the  South-East,  and 
Franklin  county,  the  galena  is,  so  far  as  my  knowledge  extends, 
confined  to  the  magnesian  members  of  the  lower  Silurian  formation. 
These  magnesian  limestones  are  not,  however,  of  the  same  age  as  the 
galeniferous  beds  of  Wisconsin ;  but,  as  may  be  seen  in  Dr.  Shumard's 
sections,  they  aU  lie  below  the  Trenton  limestone,  and  are,  doubtless, 
the  equivalent  of  the  Calciferous  sandrock  of  the  New  York  system. 

In  the  south-eastern  and  Franklin  counties,  the  galena  is  found 
either  in  the  gravel,  when  in  general  it  shows  evidences  of  attrition, 
or  in  the  heavy  beds  of  a  plastic  ferruginous  clay  that  overlie  the 
magnesian  limestones,  or  in  the  rock.  When  in  this  last,  it  is  de- 
posited either  in  fissures  that  are  almost  vertical,  that,  with  walls 
well  defined,  preserve  a  nearly  uniform  course,  and  though  varying 
in  their  width,  seldom  exceed  four  feet,  or  in  what  are  called  open- 
ings, which,  doubtless,  were  once  cavities  and  caves  communicating 
one  with  another,  but  are  now  filled  with  clay,  mineral  and  loose 
tumbling  rock.  These  openings  vary  much  in  size,  sometimes  being 
scarcely  one  foot,  and  sometimes  ten  or  twelve  feet  square.  When 
very  small,  they  are  called  pockets.  They  do  not  preserve  an  uni- 
form course,  but  are  found  communicating  one  with  anothes^  by  pas- 
sages, filled  with  material,  different  from  the  waU  rock,  and  extend- 
ing out  to  every  point  of  the  compass. 

Of  all  the  localities,  at  which  lead  ore  has  been  found,  I  do  not 
intend  to  speak,  but  only  of  those  which  have  been  visited,  and  of 
those,  of  which  such  information,  as  shall  be  given,  has  been  obtained 
from  what  is  deemed  a  reliable  source. 

GOLCONDA  MINES, 
Lie  In  town.  43,  N.,  B.  1  £.,  sec  8,«W.  J^  of  8.  E.  i^. 

The  first  digging  was  done  here  probably  in  1830.  The  mineral 
Tras  found  here  at  first  in  the  clay,  an^pfor  the  first  two  jears  most 
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of  the  mining  was  limited  to  this.  In  sinking  down,  a  fissure  was 
discovered ;  the  course  of  which  is  N.  10°  or  15°  B.  The  greatest 
width  of  this  fissure  is  three  feet.  At  a  point,  south  from  the  shafts, 
and  distant  400  yards,  the  fissure  is  visible,  and  has  at  that  point  a 
width  of  two  or  three  inches.  Seven  shafts  have  been  sunk  on  this 
fissure,  the  deepest  of  which  is  eighteen,  and  the  shallowest  twelve 
feet.     The  fissure  is  filled  with  clay,  mineral  and  calc  spar. 

To  the  ea^t  of  this  fissure,  and  distant  from  it  but  a  few  feet,  is 
another,  with  nearly  the  same  course,  and  having,  in  some  points  a, 
width  of  four  feet.  From  it,  also,  has  been  obtained  galena.  These 
fissures  are  in  the  second  magnesian  limestone. 

Under  a  new  lease,  parties  again  commenced  working  here  last 
May,  and  with  two  hands  and  a  working  time  of  not  over  four 
months,  they  report  to  have  obtained  12,000  pounds  of  mineral. '  It 
is  to  be  hoped  that  the  party  now  engaged  will  sink  their  shafts 
deeper,  and  properly  explore,  by  drifting  and  stopping,  this  deposit, 
for  it  presents  strong  indications  of  a  perpendicular  lode. 

VALLE  AND   SKEWBS'  MINES. 

These  are  the  Cove  Mine  and  Short  Lode,  on  the  north,  and  the 
Mount  Hope  Mine,  on  the  south  side  of  the  Meramec. 

The  Cove  Mine  and  the  Short  Lode  are  in  town.  42  K,  R.  1 E.,  sec. 
22,  N.  W.  J.  They  are  on  the  side  of  a  high  ridge,  the  height  of 
which  is  about  200  feet  above  the  level  of  the  valley.  This  ridge  is 
capped  with  about  fifty  feet  of  sandstone,  the  lower  portion  of  which 
is  interstratified  with  magnesian  limestone,  and  beneath  which,  so 
far  as  explored,  are  heavy-bedded  magnesian  limestones,  intermixed 
with  chert  and  quartz. 

At  the  Cove  Mine,  the  galena  is  found  in  a  vertical  fissure,  whose 
average  width  is  not  over  six  inches,  the  course  of  which  is  N.  5°  E., 
and  with  a  slight  inclination  of  seven  inches  to  the  fathom  to  the 
east.  This  fissure  has  never  yet  been  found  to  widen  out  much  over 
the  above  average  width,  but  preserves  a  nearly  uniform  course  and 
width,  BO  far  as  explored.  This  fissure  is  sometimes  filled  entirely 
with  galena  ;  at  other  points,  this  is  accompanied  by  heavy  spar  and 
calc  spar ;  and  sometimes  these  last,  with  clay,  fill  it  completely. 

The  majn  shaft  is  about  150  feet  deep,  at  the  head  of  which  is  a 
fine  exposure  of  sandstone  that  extends  up  to  the  top  of  the  ridge. 
South  of  this,  sixty  feet,  is  the  bluff  shaft,  132  feet  deep ;  and  south 
of  this  are  three  other  shafts,  varying  from  eighty-eight  to  fifty  feet 
in  depth,  and  distant  from  each  other  from  thirty  to  fifty-eight  feet.  • 
B — II 
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South  of  main  shaft,  three  levels  have  been  run,  connecting  with 
the  different  shafts ;  and  north,  but  two  have  been  cut,  at  a  depth 
from  each  other  of  101  feet  into  the  hill,  and  extending  northwardly 
to  a  distance  from  the  main  shaft  of  over  200  feet.  Much  of  the 
ground  has  been  stopped  away  from  main  shaft,  south  to  the  ladder 
shaft,  between  the  first  and  second  levels,  and  also  between  the  same 
levels,  north  of  the  main  shaft.  Above  the  first  level,  and  north  of 
the  main  shaft,  the  fissure  has  been  followed  up  into  the  sandstone, 
and  has  been  found  well  filled  with  mineral,  which,  at  the  time  of 
my  visit,  was  yielding  a  large  quantity  of  galena.  This  is  a  not 
unimportant  part,  for  though  the  results  of  observation  in  other  min- 
ing countries  would  teach  us  to  anticipate  a  change  in  the  character 
and  productiveness  of  a  vein,  in  passing  from  one  rock  into  another 
of  a  totally  different  character,  here,  at  least,  is  one  fact  tending  to 
show  that  the  presence  of  sandstone  was  not  incompatible  with  the 
deposition  of  the  galena,  and  that,  perhaps,  it  is  a  too  hasty  gene- 
ralization to  conclude  that  our  lead  deposits  are  only  productive 
within  the  limits  of  the  magnesian  limestones. 


t/LFFERS  DEL 


COVE  MINE,  FRANKLIN  COUNTY. 
Scale — 200  feet  to  inch. 

On  plate  1  is  a  vertical  section  of  Cove  Mine,  with  all  the 
shafts  and  levels  according  to  measurements,  and  with  the  stoppings 
from  my  observations  and  the  corrections  made  by  Mr.  Skewes. 
From  this  can  be  obtained  a  better  idea  of  the  amount  of  work  and 
the  character  of  the  mining  than  from  any  written  description.  The 
mineral  is  remarkably  pure,  and  among  the  many  specimens  exam- 
ined I  found  no  intermixture  with  other  ores. 

East  of  Cove  Mine  120  yards,  and  on  the  same  ridge,  is  another 
fissure  called  the  negro  lode.     On  it  have  been  sunk,  on  the  soudi 
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side,  three  or  four  shafts,  the  deepest  of  which  is  fifty  or  sixty  feet. 
Its  course  is  nearly  N.  10°  W.  But  little  ■work  has  been  done  by 
the  present  proprietors. 

Two  hundred  feet  east  of  the  negro  lode  is,  apparently,  another 
fissure,  and  running  nearly  parallel  with  it.  Nothing  has  been  done 
towards  exploring  it,  excepting  to  dig  some  few  shallow  shafts  on 
the  hill  side.     It  is  called  the  Scott  lode. 


SHOET  LODE. 

This  lode  is  300  feet  east  of  the  Scott,  about  280  yards  east  of 
the  Cove  Mine,  and  on  the  same  hill  with  them.  The  lead  is  found  here 
in  fissure,  that  varies  from  one  inch  to  two  and  a  half  feet  in  width. 
Its  course  is  nearly  north  and  south,  being  nearly  parallel  with  the 
preceding.  The  fissure  is  vertical,  and  contains,  in  addition  to  the 
ore,  the  heavy  spar,  which  most  frequently  accompanies  the  galena 
in  this  fissure.  The  lead  ore  is  accompanied,  sometimes,  by  sulphuret 
of  zinc.  Frequently,  cubes  of  the  galena  are  found  encrusted  with 
crystals  of  the  carbonate  of  lead. 

A  vertical  section  of  this  ^'''*^  ^■ 

mine  is  represented  on  plate 
2,  and  from  this  it  will  be  seen 
that  a  considerable  amount  of 
systematic  mining  has  been 
done  here.  Three  shafts — one, 
ninety  feet ;    one,   eighty-five  ^ 

feet;  and  another  seventy-seven  shoet  lode,  franklin  county. 

feet — have  been  sunk:  levels  soaio— 200  feet  to  inch, 

at  three  difierent  depths  have  been  run,  and  the  quantity  of  stopping 
has  been  considerable.     It  has  been,  and  is  still,  worked  with  profit. 

On  this  ridge,  which  belongs  to  the  third  magnesian  limestone, 
are  three  or  four  fissures  passing  down  perpendicularly,  with  a  course 
varying  but  little  from  a  due  north  and  south,  and  containing  galena 
as  far  down  as  they  have  been  explored.  They  cover  a  belt  of  about 
300  yards  east  and  west,  and  though  neither  on  the  top  nor  on  the 
side  of  the  ridge  is  there  scarcely  any  natural  indication  of  their 
existence,  they  are  found,  under  ground,  preserving  a  uniform  course 
to  the  north,  and  one  has  been  traced  and  worked  in  this  direction 
nearly  300  feet. 

As  we  pass  directly  south  from  the  Cove  Mine  we  travel  through 
the  valley  of  the  Meramec,  and  at  a  distance  of  about  half  a  mile 
B_ii_2 
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we  come  to  a  lone,  isolated  hill,  which,  from  its  total  disconnection 
with  all  others,  and  its  solitary  appearance,  has  been  denominated 
the  Lost  Hill.  This  has  a  height  nearly  equal  to  that  of  the  ridge 
in  which  the  above  mines  are  situated,  and  in  this  it  is  reported 
that  galena  has  also  been  found.  After  leaving  the  Lost  Hill,  and 
traveling  nearly  due  south,  we  cross  the  Meramec,  and  in  the  bluiFs 
on  the  south  side  we  again  find  explorations  for  lead  ore,  nearly  on 
a  due  south  line  and  about  two  and  a  half  or  three  miles  from 
Cove   Mine. 

EVASS'  LODE. 


The  first  point  we  reach  on  this  ridge,  at  which  mining  has  been 
carried  on,  is  what  is  known  by  the  name  of  Evans'  Lode.  The 
galena  is  found  here,  also,  in  vertical  fissure,  which  has  a  width  at 
some  points  of  two  feet.  Its  course  is  nearly  north  and  south.  It 
is  filled  with  clay,  sulphate  of  baryta  and  mineral,  and  the  galena 
is  frequently  intermixed  with  sulphuret  and  carbonate  of  zinc.  The 
mining  here  extends  over  a  distance  of  400  feet  north  and  south, 
and  seven  shafts,  varying  from  thirty-eight  to  one  hundred  and  twenty 
feet,  have  been  sunk,  but  three  of  which,  however,  are  connected 
with  levels.  The  work  has  not  been  so  systematical  nor  so  regular 
as  at  the  preceding  mines,  and  this  it  is  reasonable  to  suppose  would 
be  the  case,  inasmuch  as  it  has  not  been  worked  by  the  proprietor, 

but  has  been  leased  to 
different  parties. 
-  ,  By  Mr.  Evans  I  am 

informed  that  it  has 
;  yielded  about  200,000 
"    pounds  of  mineral. 

The  accompanying 

A.  p.  EVANS'  LODE,  FKANKLiN  COUNTY.  platc    3,   represents    a 

Scale— 200  feet  to  incii.  Section  of  this  mine. 


MOUNT  HOPE  MDJE. 

Farther  south  and  almost  joining  the  aboye,  and  not  improbably 
a  continuation  of  it,  is  the  Mount  Hope  Mine.  They  are  both*  in 
the  same  ridge,  the  geological  character  of  which  is  the  same  as 
that  of  the  Cove  Mine. 

The  lead  ore  is  here  also  found  in  a  vertical  fissure,  the  width  of 
which  varies  from  one  inch  to  two  feet.     Its  course  is  a  little  east  of 
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north  and  west  of  south,  with  a  very  slight  inclination  to  the  east. 
Sometimes  it  is  filled  entirely  with  a  sheet  of  galena,  and  at  other 
points  it  is  found  to  contain,  with  lead  ore,  clay  and  heavy  spar. 
The  ore  is  sometimes  accompanied  with  the  carbonate  and  the  sul- 
phuret  of  zinc. 
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Plate  4  represents  a  vertical  section  of  this  mine,  with  its  shafts, 
levels  and  stoppings.  About  thirteen  shafts  have  been  sunk,  varying 
from  twenty  feet  to  one  hundred  and  thirty-three  feet  in  depth. 
Most  of  them  have  been  connected  by  levels,  and  the  mining  has 
extended  over  a  line  of  nearly  800  feet,  north  and  south. 

Among  the  debris  brought  up  from  the  lowest  levels  at  Mount 
Hope  and  Cove  Mines  were  some  few  well-preserved  Pleurotomaria 
and  Euomphalus,  and  one  of  the  most  perfect  of  these  last  was 
almost  directly  in  contact  with  galena. 

The  galena  found  in  this  mine  is  accompanied,  at  some  points, 
with  the  carbonate  and  sulphuret  of  zinc. 

The  ore  obtained  from  the  Mount  Hope,  the  Short,  and  the  Cove 
Mines  has  been  all  smelted,  since  the  commencement  of  operations 
by  the  present  Company  in  1849,  in  a  rude  reverberatory  furnace 
in  the  neighborhood  of  the  Cove,  and  no  separate  account  has  been 
kept  of  the  yield  of  each  mine.  The  quantity  of  lead  made  from 
1849  to  October  of  the  present  year  (1854),  according  to  the  state- 
ment furnished  me  by  Mr.  Wm.  Skewes,  has  been  1,947,780  pounds, 
all  the  ore  having  been  obtained  from  the  above  mines  of  the  Com- 
pany, and  the  greater  part  from  Mount  Hope  Mine.  The  average 
number  of  hands  employed  has  been  between  twenty  and  twenty-five. 

A  blast  furnace  is  now  being  erected,  with  which  it  is  intended  to 
smelt  the  very  large  quantity  of  slag,  that  has  been  accumulating 
since  the  Company  obtained  possession  of  the  mines,  and  which  will 
increase  considerably  the  total  amount  of  lead  obtained  from  these 
mines  during  the  last  five  years. 

VIRGINIA  MINE. 

Some  two  or  three  miles  nearly  due  south  of  Mount  Hope  is  the 
famous  Virginia  Mine,  on  the  16th  section,  in  township  41  and 
range  1,  east.  This  mine  was  discovered  in  1834  or  1835,  by 
Bartlett  Brundage,  and  the  fame  of  it  soon  attracted  to  it  a  number 
of  miners,  who  obtained  the  privilege  of  working  lots  of  twenty-four 
feet  in  diameter;  and  during  the  first  year  of  its  discovery  the 
number  engaged  in  mining  is  supposed  to  have  been  between  200 
and  300.  The  School  Commissioners  (for  it  was  on  the  public 
school  land),  in  order  to  secure  the  rent  on  the  mineral  obtained, 
determined  to  appoint  a  single  smelter,  who  should  be  responsible 
for  it ;  and  the  number  of  applicants  was  so  great,  that  they  decided 
to  make  the  selection  by  the  drawing  of  lots,  when  it  fell  to  John 
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Williamson,  who,  having  held  it  for  a  short  time,  sold  to  C.  B.  and 
I.  Inge  for  $7,000.  They  having  retained  this  office  until  the  autumn 
of  1835  or  '36,  disposed  of  their  right  for  $14,000  to  Mr.  Clendennin. 
He  held  it  for  about  one  year,  when  the  mineral  having  accumulated 
in  such  quantities  that  he  could  not  or  did  not  smelt  as  fast  as  it  was 
brought  in  by  the  miners,  great  dissatisfaction  was  excited,  and 
the  miners  having  rebelled  and  refused  to  furnish  him  the  mineral, 
suit  was  commenced,  the  final  termination  of  which  was  that  the 
lease  granted  to  him  was  broken.  Soon  after  a  number  of  smelters 
were  appointed  by  the  Trustees  of  the  Public  Schools,  and  at 
one  time  there  were  as  many  as  ten  log  and  three  ash  furnaces  in 
operation. 

In  1844,  the  Meramec  Company  obtained  a  lease  for  working  the 
mine  and  smelting  the  mineral,  with  the  understanding  that  they 
were  to  buy  the  miners'  rights  to  the  tracts  on  the  lode.  They 
commenced  operatibns  actively  and  energetically,  putting  up  a  steam 
engine  and  pump,  sinking  the  shafts  deeper,  running  levels,  and 
erecting  a  furnace ;  when  one  of  the  parties  becoming  embarrassed  in 
his  mercantile  business,  and  another  dying,  operations  were  sus- 
pended, in  1846,  for  the  want  of  funds  ;  and  since  that  time  little 
or  nothing  has  been  done,  while  the  machinery  has  been  rusting,  the 
buildings  decaying,  and  the  shafts  and  levels  been  caving  in. 

The  ore  is  found  more  in  a  vertical  fissure,. whose  course  is  nearly 
due  north  and  south,  and  has  been  traced  by  diggings  from  a  short 
distance  north  of  the  Meramec,  over  a  line,  extending  northwardly 
into  the  Bennett  tract,  of  not  less  than  one  mile  in  length.  The 
fissure  varies  in  width  from  one  to  fifteen  feet ;  and  at  one  point,  at 
which  it  is  still  visible  from  the  top  of  the  shaft,  is  not  less  than  two 
feet  wide.  The  rock  is  covered  with  a  thick,  heavy  bed  of  ferrugi- 
nous clay,  the  average  thickness  of  which  is  fifty  feet,  beneath  which 
is  some  ten  or  twelve  feet  of  a  cherty  limestone,  and  below  this  is 
the  magnesian  limestone.  The  fissure  is  filled  with  clay,  heavy  spar 
(some  of  which  was  well  crystallized,  mostly,  however,  amorphous, 
with  a  light  sky-blue  color),  and  with  galena. 
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Plate  5  gives  a  vertical  section  of  this  mine,  from  the  best  Inform- 
ation I  could  get.  At  the  time  of  my  visits  it  was  impossible,  on 
account  of  the  presence  of  water  and  the  decayed  state  of  the  tim- 
bers, to  enter  more  than  one  shaft.  I  measured  the  distances  from 
one  shaft  to  another,  and  am  indebted  to  Mr.  I.  N.  Inge  for  the 
names  and  depths  of  these,  with  the  distances  'of  the  levels  beneath 
the  surface  of  the  ground,  excepting  that  of  the  lowest  level,  between 
Duguid's  and  Prior's  shaft,  which  I  take  from  a  lately  published  report 
of  Dr.  King,  who  had  an  opportunity  of  examining  this  mine  when 
it  was  worked  by  the  Meramec  Company. 

From  this  section  it  will  be  seen  that  the  shafts  sunk  were  very 
numerous ;  but,  doubtless,  before  the  possession  of  the  mine  by  the 
Meramec  Company,  most  of  them  were  sunk  without  regard  to  any 
system  or  regular  mining  operations.  After  the  Company  took 
possession,  the  mining  was  more  systematic,  and  most  of  their  labor 
was  confined  to  the  neighborhood  of  the  engine  and  north  shafts, 
each  of  which  was  sunk  to  a  depth  of  about  260  feet.  Levels  were 
cut  from  north  shaft,  both  north  and  south,  the  latter  communicat- 
ing with  Duguid  and  Prior's  shaft.  Dr.  King,  in  his  report,  says 
that  between  engine  and  north  shaft  there  was  a  vast  cavern,  ex- 
tending from  the  first  level  connecting  these  two  shafts,  almost  to 
the  surface  of  the  ground,  with  an  average  breadth  of  nearly  five 
feet,  and  from  fifty  to  one  hundred  feet  in  height,  nearly  filled  with 
pure  galena;  and  that  in  the  engine  shaft,  at  the  depth  of  260 
feet,  the  lode  was  as  large  and  distinct  as  it  generally  was  through- 
out the  shaft. 

Before  the  operations  of  the  Meramec  Company,  the  mining  was 
carried  on  at  different  points  by  different  parties,  acting  without 
regular  system,  and  the  one  independently  of  the  other.  Most  of 
the  mineral,  I  doubt  not,  was  then  obtained  from  comparatively 
shallow  depths.  How  much  of  this  fissure  has  been  worked  out 
along  its  course,  so  far  as  yet  explored,  and  to  the  depth  of  the 
deepest  shafts,  I  have  no  suflScient  data  to  enable  me  to  judge ;  but 
from  the  best  information  I  have  been  enabled  to  obtain  of  the  levels 
and  the  stopping,  I  should  deem  it  an  exaggerated  estimate  to  place 
it  at  one-half. 

Of  the  total  amount  of  mineral  obtained  here,  it  is,  perhaps,  im- 
possible, at  present,  to  obtain  any  true  and  accurate  statement.  Dr. 
King,  who  had  an  opportunity,  about  ten  years  ago,  of  examining 
the  books  of  the  School  Trustees,  found  the  total  amount  on  which 
rent  had  been  charged  and  paid,  to  be  4,610,158  pounds ;  but  neither 
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he  nor  any  one  else  supposes  that  this  was  all  that,  up  to  that  time, 
had  been  obtained. 

Among  all  the  estimates  I  have  obtained  from  those  who  were 
familiar  with  the  operations  at  this  mine,  there  is  none  less  than 
8,000,000  pounds ;  some,  15,000,000  pounds ;  but  the  majority  of 
them  place  it  at  10,000,000  pounds  of  ore. 

However  great  may  seem  the  above  estimate,  I  do  not  doubt, 
had  shafts  been  sunk  systematically,  levels  been  run  at  suitable  and 
required  depths,  machinery  been  erected  to  keep  the  mine  dry,  and 
the  ground  been  stopped  away  with  any  thing  like  scientific  and 
practical  skill,  that  the  Virginia  Mine  would  have  been  more  pro- 
ductive than  it  has  been,  and  instead  of  lying  idle,  would  be  still 
yielding  a  handsome  interest  on  the  investment. 

For  many  of  the  above  facts,  in  regard  to  the  Virginia  Mine,  I 
am  indebted  to  the  Rev.  Mr.  Clarke  and  Mr.  I.  Nash  Inge. 

DAKBT'S  MINE. 
Town.  41  N.,  R.  1  W.,  sec  20,  S.  B  J^. 

This  mine  was  worked  some  four  or  five  years  ago,  and,  according 
to  all  reports,  with  considerable  profit.  Operations  were  suspended 
on  account  of  the  water,  but  lately  a  new  lease  has  been  obtained 
by  Mr.  Giles,  who  is  now  engaged  in  working  it. 

This  mine  is  in  the  spur  of  a  magnesian  limestone  hill.  A  shaft 
has  been  sunk  fifty-two  feet  deep,  and  an  adit  cut,  for  the  purpose 
of  drainage.  At  the  bottom  of  this  shaft  a  level  has  been  run  thirty 
feet,  nearly  east  and  west,  and  near  this  was  found  a  large  cave 
(denominated  by  the  miners,  chimney),  extending  nearly  to  the  sur- 
face of  the  hill,  and  which  was  found  filled  with  clay,  tumbling  rock, 
and  a  considerable  quantity  of  mineral. 

The  quantity  of  water  (which  is  removed  by  pump,  worked  by 
horse  power)  is  so  great,  that  it  is  necessary  to  keep  the  present 
pump  in  constant  operation,  night  and  day ;  and,  this  having  been 
intermitted  for  several  days  previous  to  my  visit,  I  found  the  shaft 
filled  with  water  to  nearly  the  adit  level. 

Specimens  of  the  mineral  seen  from  this  mine  were  tolerably  mas- 
sive, much  of  it  crystallized  in  cubes,  the  sides  of  many  of  which 
were  coated  with  crystals  of  the  carbonate  of  lead.  At  the  bottom 
of  the  shaft  were  found  considerable  quantities  of  the  yellow  iron 
pyrites,  intermixed  with  sulphuret  of  zinc. 

Mr.  Giles  reports,  that  during  the  seven  months  he  has  been 
working,  with  the  assistance  of  seven  hands,  more  than  half  the  time. 
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and  during  the  remainder,  with  that  of  only  four  hands,  he  has  ob- 
tained 3,000  pounds  of  mineral.  The  estimated  amounts  of  mineral, 
obtained  from  this  mine,  anterior  to  Mr.  Giles'  lease,  varies  from 
100,000  to  126,000  pounds  of  mineral. 

ELLIOT  MINE. 
Town.  41  N.,  K.  1  W.,  sec.  6. 

This  mine  lies  on  the  south-western  extremity  of  a  ridge,  the 
«ourse  of  which  is  a  little  west  of  north,  and  east  of  south.  Accord- 
ing to  Dr.  Shumard,  the  top  of  the  hill  is  sandstone,  beneath  which 
is  the  third  magnesian  limestone. 

The  only  mineral  obtained  here  has  been  from  the  clay,  on  the 
side  of  the  hill,  one  acre  of  which  is  almost  entirely  covered  with 
shallow  shafts,  the  deepest  I  found  open  being  twenty-one  feet. 
The  mineral  obtained  has  been  principally  from  three  ranges,  the 
general  course  of  which  was  N.  E.  and  S.  W.,  running  parallel  with 
one  another,  and  distant  fifteen  to  twenty  feet  from  each  other. 
The  exposure  in  the  shafts  was  a  reddish  ferruginous  clay,  varying 
from  twelve  to  twenty  feet,  below  chert,  and  beneath  this  the  tum- 
bling magnesian  limestone.  The  average  depth  of  the  shafts  is  not 
•over  twelve  feet,  and  the  deepest  ever  sunk  was  forty  feet. 

The  mineral  is  a  very  pure  galena,  accompanied  by  neither  calc 
spar  nor  heavy  spar,  and  exhibits  not  the  least  intermixture  with 
either  iron  or  zinc  ores.  As  yet,  it  has  been  found  only  in  the 
clay  and  chert.  Work  was  commenced  here  in  June,  1853 ;  and 
since  then,  with  six  hands,  it  is  reported  that  70,000  pounds  of 
mineral  has  been  obtained. 

Besides  the  above,  there  are  quite  a  number  of  points  in  Franklin 
county  at  which  galena  has  been  obtained,  and,  at  some  of  them,  in 
considerable  quantities,  but  which  were  not  worked  during  the  times 
of  my  visits  to  that  county  in  1853  and  1854.  Most  of  them  were 
not  visited ;  and  I  subjoin  a  list  of  them,  with  the  amounts  of  mineral 
which  were  reported  to  me  as  having  been  obtained. 

On  the  school  section,  in  town.  42  N.,  E.  1  W.,  in  1827  and  '28, 
there  had  been  considerable  digging.  The  mineral  was  found  in  the 
clay.  The  deepest  shafts  were  about  fifty  feet.  The  diggings  ex- 
tended over  an  area  of  nearly  ten  acres,  but  did  not  extend  down 
into  the  rock.  Mr.  A.  Chambers,  who  worked  these,  obtained  and 
smelted  during  the  above  years,  40,000  pounds  of  mineral,  and  esti- 
mates the  amount  obtained  at  other  times,  and  hauled  to  other  fur- 
naces, at  25j000  pounds. 
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The  Hamilton  Mines,  town.  42  N.,  R.  1  W.,  sec.  31,  have  not 
been  worked  for  the  last  six  years.  The  digging  was  confined  to  the 
clay,  and  the  amount  of  mineral  reported  to  have  been  obtained, 
was  100,000  pounds. 

At  Massey's  Mine,  town.  41  N.,  E.  1  W.,  sec.  14,  one  shaft  had 
been  sunk  sixty  feet,  but  most  of  the  other  shafts  were  not  over 
twelve  feet.  Up  to  October,  1863,  Mr.  Massey  estimated  the  amount 
of  mineral  obtained  at  from  2,000  to  8,000  pounds.  They  are  much 
incommoded  by  water  at  these  diggings. 

Berthold  and  Generally's  diggings  are  near  Mitchel's  creek,  in 
sec.  13,  town.  41  N.,  R.  1  W.  They  are  principally  on  the  side  of 
a  hill.  The  deepest  shaft  was  fifty-four  feet,  and  which  was  filled 
with  water  at  the  time  of  my  visit,  in  October,  1853.  Mr.  Generally 
gave,  as  the  total  amount  of  mineral  obtained  here,  100,000  pounds. 

KEPOBTED   AMOUNT   OF   MINEEAi    O1ETAINEH. 

.  Silver  Hollow  Mines,  town.  40  N.,  B.  1  W.,  sec.  8,  140,000  lbs. 

"  Thomas'  "      town.  41  N.,  R.  1  W.,  see.  32,  100,00ft   " 

LoUa  "      town.  41  N.,  R.  2  W.,  sec.  15,  50  to  100,000    " 

Wheeler  "      town.  40  N.,  E.  1  W.,  sec.  6  and  7,  50,000    " 

Nick  Frank's       "      town.  42  N.,  R.  1  W.,  sec.  8,  S.  W  J  of  S.  E.  J. 
Whitmire  "      town.  41  N.,  R.  1  W.,  sec.  28,  60,000    " 

LEAD    FTJENACES    IN    FRANKLIN. 

Formerly,  not  only  in  Franklin,  but  also  in  other  counties  in  the 
mining  region  of  Missouri,  only  the  log  and  ash  furnaces  were  used. 
These  have  been  gradually  replaced  every-where,  excepting  at  one 
locality  in  Washington  county,  by  either  the  Scotch  hearth  or  the 
reverberatory  furnaces.  The  Scotch  hearth  requires  a  blast,  hence 
sometimes  called  the  blast  furnace,  and  this  is  produced  either  by 
water  or  horse-power,  or  by  steam. 

The  old  log  furnace  was  simple  in  its  construction,  and  easily- 
built.  After  the  smelting  of  one  charge,  about  5,000  pounds  of  ore, 
the  furnace  was  cooled,  and  after  the  removal  of  the  ashes,  which 
were  rich  in  lead,  it  was  again  charged. 

When,  after  repeated  smeltings  with  the  log  furnace,  a  sufficient 
quantity  of  ashes  had  been  accumulated,  these  were  washed  to  sepa- 
rate the  wood  from  the  mineral  ashes,  when  these  last  were  smelted 
in  an  ash  furnace. 

The  slag,  from  both  the  reverberatory  furnace  and  Scotch  heartily 
is  washed  and  cleaned,  and  re-smelted  in  a  slag  furnace. 
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At  present,  there  are  but  three  lead  furnaces  in  operation  in 
Franklin  county. 

GALLAHER'S  FURNACE. 
Town.  41  N.,  R.  1  W.,  seo.  10. 

It  is  the  Scotch  hearth,  and  the  blast  is  produced  by  water- 
power.  This  furnace  has  been  in  operation  but  two  years.  All  the 
mineral  and  slag  smelted  here  came  from  Franklin  county,  excepting 
a  lot  of  1,900  pounds.  Most  of  the  slag  came  from  the  Virginia 
Mine,  and  Hebbler  and  Chapman's  Furnace. 

Amount  of  lead  made  at  this  furnace,  according  to  the  statement 
furnished  me  by  Mr.  Gallaher,  was,  for  — 


1853, 
1854, 


700  pigs,  average  of  72  lbs.  each, . 
COO     "  "  " 


50,400 
36,000 


At  the  Virginia  Mines  are  two  furnaces ;  only  one,  however,  has, 
I  believe,  been  in  operation  since  the  Meramec  Companygceased 
operations,  and  this  has  been  under  the  control  of  I.  Nash  Inge. 


INGE'S  PURNACE. 


According  to  the  statement,  furnished  m^  by  Messrs.  Patridge  & 
Co.,  the  agents  of  Mr.  Inge,  the  following  amounts  of  lead  were 
made  at  this  furnace,  from  1849  to  1854 :  — 


PIGS. 

POUNDS. 

1849,  from  20th  June,       . 

202, 

weighed 

13,574 

1850,      " 

3,237, 

196,744 

1851,      " 

.       1,229, 

80,606 

1852,      " 

277, 

18,630 

1853,      " 

613, 

39,989 

1854,      " 

85, 

5,557 

VALLE  AND  SKEWES'  FURNACE,  AT  COTE  MINE. 

At  this  furnace  has  been  smelted  only  the  ore  obtained  from  the 
mines  of  the  Company.  I  am  indebted  to  Mr.  Wm.  Skewes  for  the 
following  statement  of  lead  made  at  this  furnace :  — 


1850,     .       . 

5,000  pigs, 

average  weight  of  each,  61  lbs.,   . 

300,000 

1851,     .      . 

5,000    " 

((                   tt          ti 

300,000 

1852,    .      . 

6,000    " 

i<                   tt          tt 

360,000 

1853,     .      . 

9,463    " 

ti                   ((          tt 

567,780 

1854,  to  Oct. 

7,000    " 

tt                   tt          tt 

420,000 

Mr.  Skewes  believes  that  the  amount  that  will  be  made  this  year 
will  fully  equal  that  of  1853. 


30 


GEOLOGICAL  SUKVEY. 


Statement  of  the  total  amount  of  lead  made  at  the  furnaces  in 
Franklin  county,  from  commencement  of  1850  to  October,  1854 : — 

1850.  1851.  1852.  1853.  1854. 

Gallaher'a  Furnace,  50,400  36,000 

Inge's              "                     196,744  80,606  18,630  39,989  6,557 

Vall^  and  Skewes' Furnace,  300,000  300,000  360,000  567,780  420,000 


496,744    380,606    878,630    658,169    461,557 


LEAD    MIXES    OF   JEFFERSON. 


The  points  at  -which  mining  has  been  carried  on  in  Jefferson 
county  are  comparatiyply  few ;  but,  from  the  geological  formations 
prevailing  here,  there  is  every  reason  to  believe  that  these  will  be 
considerably  increased.  Am»ng  the  best  known  may  be  enumerated 
Sandy,  Tarpley,  and  Mammoth  Mines. 


SANDY  JONES, 
Town.  41  N.,  K.  5  E.,  See.  18. 


These  mines  have  b^n  worked,  at  intervals,  for  a  number  of  years. 
The  diggings  extend  over  a  line  nearly  one  mile  in  length,  the 
course  of  which  is  a  little  east  of  north  and  west  of  south ;  though 
the  principal  part  of  the  work  has  been  done  on  some  500  feet  at 
the  south  end. 

The  ground  is  covered  with  clay,  the  thickness  of  which  varies 
from  fourteen  to  thirty  feet.  Below  this,  judging  from  the  debris 
thrown  out,  are  some  beds  of  impure,  blueish,  argillaceous  limestone. 

Plate  6  re- 
Plate  8.  presents  a  ver- 
tical section  of 
the   more  im- 
portant works 
at   this  miae, 
and  in  the  con- 
struction     of 
which    I    am 
indebted      to 
Mr.  Coolidge, 
the  present  proprietor,  for  considerable  aid,  for  at  the  time  of  my 
visit  it  was  filled  with  water,  and  all  underground  examinations 
were  impossible. 


SANDY  MINES,  JEFFEESON  COUNTY. 
Scale— 200  &et  to  inch. 
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The  deepest  shaft  has  been  sunk  115  feet;  drifts  have  been  run 
between  some  of  them  at  two  different  levels.  A  short  time  ago  a 
pump  and  engine  were  put  up  to  drain  the  mine  ;  but  at  the  time  of 
my  visit,  operations  had  been  intermitted  by  the  person  who  now  has 
a  lease  and  has  been  working  it  for  some  year  and  a  half. 

Above  the  rock  considerable  quantities  of  mineral  were  obtained, 
some  twenty  years  ago,  but  all  on  the  same  north  and  south  line, 
and  even  extending  into  the  rock.  In  the  rock  the  mineral  seems 
to  exist  in  a  vertical  fissure,  and,  so  far  as  I  can  learn,  not  continu- 
ous from  top  to  bottom,  but  principally  accumulated  at  three  differ- 
ent levels. 

At  the  first  point,  at  which  mineral  is  found,  in  the  rock  it  is 
represented  as  having  a  vertical  range  of  six  or  eight  feet,  below 
which  the  fissure  partially  closes  to  a  depth  of  from  six  to  ten  feet, 
when  it  is  again  found  to  widen  out  and  contain  mineral,  in  a  ver- 
tical range  of  ten  or  twelve  feet.  Below  this  the  fissure  again 
partially  closes  for  a  depth  of  ten  or  fifteen  feet,  and  at  this  point 
mineral  is  again  found,  with  a  vertical  range  of  from  fourteen  to 
twenty-five  feet.  I  am  assured  that  the  fissure  is  well  defined  and 
distinct  from  one  level  of  mineral  to  the  other.  Of  the  yield  of  this 
mine  since  1840,  Mr.  Coolidge  is  unable  to  give  any  definite  and 
accurate  statement,  as  the  furnace  in  the  neighborhood  has,  during 
this  period,  belonged  to  different  persons.  By  one  who  was  working 
for  the  present  lessee,  I  was  informed  that,  during  the  present  year,, 
about  30,000  pounds  of  mineral  had  been  obtained ;  and  from  Mr.. 
Coolidge  I  learn  that,  in  1842  and  '43,  several  thousand  pounds  of 
mineral  were  raised;  and,  in  1846  and  '47,  some  300,000  pounds; 
and  at  other  times  considerable  amounts,  of  which  we  can  give  no 
accurate  account. 

The  ore  is  the  sulphuret,  with  small  quantities  of  the  carbonate, 
and  sometimes  accompanied  by  yellow  iron  pyrites  and  zinc  blende.. 

MAMMOTH  MnSE, 
Town.  39  N.,  K.  3  E.,  sec.  12,  N.  W.  J4  of  N.  W.  ]4,. 

This  mine  was  discovered  by  Mr.  Higgins  in  1843,  and,  being  on 
government  land,  was  entered  by  Messrs.  Boldur  and  Higginbotham. 
It  lies  in  a  hill,  the  height  of  which  is  not  over  150  feet,  and  the 
entrance  to  it  is  on  the  north-west  side.  The  hill  is  covered  with  a 
reddish  clay,  varying  in  depth,  having  a  thickness  of  nineteen  feet 
in  the  main  shaft.  Below  this  is  the  magnesian  limestone,  and 
through  which  one  shaft  has  been  sunk  sixty-two  feet. 
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Plate  7. 


On  plate  7  is  represented  a  vertical  section  of  this  mine,  with 
the  courses  and  distances  of  the  driftings,  from  a  sui-vey  of  them 
made  in  1848,  by  Mr.  O'Mara. 

The  lead  was  deposited  here  in  a  series  of  irregular  caves,  vary- 
ing in  size  from  four  to  nine  feet  in  height,  and  in  width  from  four 
to  twelve  feet.  These  caves  communicated  one  with  another  by 
openings,  varying  in  size,  and  which  were  never  found  closed  en- 
tirely, excepting  twice,  in 
the  533  feet  through  which 
they  have  been  explored. 
These  caves  were  some- 
times found  partially  filled 
with  clay  and  loose  tum- 
bling rock,  accompanied 
by  mineral,  while  often- 
times immense  quantities 
of  massive  mineral  were 
found  adhering  to  the 
sides  and  top  of  the  caves. 
In  passing  from  the  en- 
trance of  the  mine,  south 

MAMMOTH  MINE,  JEFTERSON  COUNTY.  i      » 

Scai^2oo  feettoindu  of  the  pump  shaft,  there 

are  two  points  at  which  the  descent  is  considerable,  and  south  of 
the  main  shaft  there  is  again  another  descent.  Beyond  this  point 
there  have  been  but  few  explorations,  for  here  water  rises  up, 
and,  when  the  pump  is  not  in  operation,  attains  such  a  height  as 
to  flow  out  through  the  adit  level.  A  former  Company  attempted 
to  remove  this  body  of  water  with  a  piunp  of  an  eight-inch  bore 
and  a  four-feet  stroke,  but  found  it  iaefficient  to  keep  the  mine  dry. 

Nothing  has  been  done  here  since  1852. 

The  reported  amount  of  mineral  obtained  here  is  almost  incre- 
dible. From  the  best  information,  obtained  from  different  parties  en- 
gaged at  different  times  in  working  this  mine,  I  estimated  in  1852  the 
total  amount  obtained  at  5,000,000  pounds  of  ore ;  and  since,  no  facts 
have  come  to  my  knowledge  to  induce  me  to  alter  this  estimate.  In 
1851  and  1852,  Col.  J.  N.  Reading,  President  of  the  former  Company, 
reported  that  21,692  pounds  of  ore  had  been  obtained  in  tracing  out 
some  lateral  arms  from  the  caves. 

Belonging  to  the  same  Company  as  the  Mammoth,  and  six  miles 
north  of  it,  is  the  Edging  Lead.  It  is  near  a  branch  of  Cedar 
creek,  and  on  the   side  of  a  hill  that  is  covered  with  clay,  the 
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average  depth  of  which  is  twelve  feet,  while  below  is  the  magnesian 
limestone. 

The  lead  is  found  here  in  a  vertical  fissure,  the  course  of  which 
is  nearly  north  and  south,  and  the  width  usually  varying  from 
eighteen  inches  to  two  and  a  half  feet.  Five  shafts  have  been  sunk 
on  this  fissure :  the  deepest  is  about  thirty  feet.  The  ore,  where 
visible,  was  from  one  to  four  inches  thick.  The  only  difficulty  to 
contend  with  here,  is  water ;  and  as  the  drainage  of  this  is  not  im- 
possible, it  is  to  be  hoped  that  the  present  Company,  with  so  good 
a  prospect,  will  test,  by  still  farther  explorations,  the  character  of 
this  deposit. 

TARPLEY  MINES. 
Town.  38  N.,  E.  i  E.,  Sec.  11. 

At  this  point  much  work  has  been  done ;  but,  at  the  time  of  my 
visit,  none  of  those  then  engaged  in  mining  were  present,  so  that  it 
was  impossible  for  me  to  enter  any  of  the  shafts ;  and  for-  most  of 
my  information  I  am  indebted  to  Mr.  Hale,  superintendent  of  the 
Valid  Mines,  who  had  the  kindness  to  accompany  me,  and  who  had 
spent  several  years  in  working  there.  The  deepest  shaft  ever  sunk 
was  180  feet ;  the  average  depth  of  the  shafts  is,  however,  from 
seventy-five  to  eighty  feet.  In  digging,  a  red  ferruginous  clay  is 
passed  through,  the  average  thickness  of  which  is  forty  feet ;  beneath 
it  is  the  solid  magnesian  limestone.  After  passing  into  this,  when 
successful  openings  or  cavities  are  reached  (from  which  almost  all 
the  mineral  has  been  obtained,  and  which  are  filled  with  clay,  mine- 
ral and  tiff),  there  have  been  found  two  series  of  caves  or  openings, 
at  difi'erent  levels,  the  depth  of  the  lower  being  some  fifteen  feet 
beneath  that  of  the  first.  These  two  series  are  reported  to  have 
been  nearly  equally  productive. 

The  mineral  obtained  here  is  a  very  pure  massive  galena,  and  the 
mines  have  been  quite  productive.  One-half  of  the  mineral  obtained 
was  smelted  at  White's,  and  the  other  half  at  Perry's  furnace.  The 
following  is  the  statement  of  mineral  received  at  Perry's  furnace, 
as  furnished  by  the  kindness  of  Mr.  Daly,  and  which  should  be 
doubled,  to  show  the  true  yield  of  this  mine,  during  the  annexed  years : 

TEAK. 

1845, 
1846, 
1847, 
1848, 
1849. 
1850, 

C — II. 


ekt's  share. 

TOTAL  AMOUNT 

50,365 

100,730 

100,650 

201.300 

125,625 

251,250 

42,184 

84,368 

45,560 

91,120 

158,750 

817,500 
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TEARS.  '     PEKKt'S  shake.     TOTAL  AMOUNT. 

1851,    •....'...  55,685  111,370 

1852, 62,800  125,600 

1853, 65,150  130,300 

1854,  to  Oct 25,000  50,000 

Total 731,769  1,463,538 

In  addition  to  the  above,  there  has,  also,  been  some  mining  in 
Jefferson  county,  in  town.  41  N.,  R.  5  E.,  sec.  34,  S.  part  of  S.  W. 
J,  at  what  are  denominated  the  Gopher,  or  Herculaneum  Mining 
Company's  Diggings,  and  at  the  Plattin  or  Howe's  Diggings,  on  Plat- 
tin  creek,  but  of  these  I  cannot  speak  from  personal  observation. 

FURNACES    or    JEFFERSON    COUNTY. 

In  this  county,  there  are  three  furnaces — the  Sandy,  the  Mam- 
moth and  the  Vall^. 

At  Valla's  is  smelted,  principally,  the  mineral  that  comes  from 
Valla's  Mines,  in  St.  Frangois  county,  and  the  amount  of  lead  made 
here  belongs  properly  to  that  county.  There  is,  at  this  place,  both 
a  Scotch  hearth  and  a  slag  furnace,  the  blast  for  both  being  pro- 
duced by  steam. 

The  Mammoth  furnace  is  a  Scotch  hearth ;  blast  produced  by 
steam ;  and  here  is  smelted  the  lead  obtained  from  the  mines  of  the 
Company :  viz.,  Mammoth,  Edging  Lode,  Prairie,  Elliot,  Becquette 
and  Wet  Diggings,  the  first  two  of  which,  only,  are  in  Jefferson,  the 
others  in  Washington. 

Of  the  amount  of  lead  made  at  these  last  two  furnaces  ( Sandy 
and  Mammoth ) ,  I  have  not  been  able  to  obtain  any  full  statement, 
and,  consequently,  have  no  certain  and  accurate  data  to  show  the 
amount  of  lead  obtained  annually  from  this  county. 

MINES    OP    ST.    FRANCOIS    COUNTY. 

Near  the  boundary  line  of  Jefferson  and  St.  Francois,  in  Town. 
38  N.,  R.  5  E.,  is  a  hilly  and  broken  country;  and  here  is  a  small 
section  of  country,  probably  not  extending  over  an  area  of  more 
than  fifty  acres,  that  has  been  proved  by  explorations,  long  carried 
on  and  vigorously  pursued,  to  have  been  one  of  the  richest  localities 
in  the  State.  On  it  are  the  mines  of  Bisch,  of  Perry  and  of  Vall^, 
the  last  two  of  which  are  more  generally  known  than  any  other  lead 
mines  in  Missouri ;  known,  not  only  on  account  of  the  length  of  time 
during  which  mining  has  been  here  carried  on,  but  also  by  the  large 
amount  of  ore  which  has  been  obtained. 


PI.  3, 
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By  reference  to  plate  8,  -will  be  seen  a  topographical  map  of 
giese  two  mines,  and  for  the  drafting  of  -whicli  I  am  indebted  to 
the  kindness  of  Mr.  A.  H.  Ulffers.  From  this,  it  will  be  seen  they 
i  ^-e  contiguous,  lying  on  opposite  sides  of  the  main  ridge,  the  course 
of  which,  at  this  point,  is  nearly  north-west  and  south-east.  From 
this  main  ridge,  other  hills  run  oif  north  and  south.  These  two  mines 
being  in  the  same  main  ridge,  the  Valle  on  the  north  and  the  Perry 
mine  on  the  south  side  of  it,  the  driftings  of  the  two  communicate 
with  each  other  at  several  points. 

'/ ^  s 

VALLE'S  MINE,  OR  BIG  LODE. 
Town.  38  N.,  B.  6  E.,  Sec.  7  and  S. 

This  mine  was  discovered,  in  1824,  by  Joseph  Schuts,  since  whicli 
it  has,  I  believe,  been  worked  without  interruption.  The  mining  has 
been  limited  almost  entirely  to  the  West  Hill,  and  the  number  of 
shafts  sunk,  since  the  commencement  of  operations,  has  been  very 
considerable.'  The  deepest  is  the  Wilkinson  shaft,  170  feet  in  depth, 
and  which  was  sunk  from  near  the  summit  of  the  ridge.  The  depths 
of  -thp  other  principal  shafts  are  as  follows :  — 

Ev?lns' ''^haft,  115  ft.  Tippet's  80  ft.  Harris'  65  ft.  Murdock's  55  ft.  Discovery  37  ft. 
%tjp      '.   "      110  "  Ben's      7o   "  01dlad'r64  "  James'        45  " 
Marsh's    "      110  "  Carron  72  "  Pernot    55  "  Ladder       50  " 

The  ore  was  found  here  in  openings  or  caves,  which,  on  the  same 
level,  communicated  the  one  with  the  other,  and  which  were  found 
filled  with  clay,  tumbling  rock  and  mineral.  Of  these  caves,  there 
seem  to  be  three  series,  at  different  depths.  The  depth  at  which 
the  first  series  is  reached,  is  dependent  upon  the  point  of  the  hill 
side  from  which  the  shaft  is  sunk.  The  second  series  is  eighteen 
|Dr  twenty  feet  below  the  first,  and  the  third  series  is  about  eight 
feet  below  the  second.  All  the  work  done  in  this  mine  has  been 
confined  to  the  second,  and  little  or  nothing  has  been  done  towards 
exploring  the  first  and  third  series  of  caves. 

Plate  9  represents  the  driftings  through  this  series  of  caves, 
nH*^42.  I  am  indebted  to  Mr.  Wm.  Skewes  for  the  original  of  it, 
whictefas  drafted  ( from  actual  surveys,  made  by  himself  in  that  year ) 
by  Mr.  A.  E.  St.  Gemme.  Since  then,  however,  the  driftings  have 
been  greatly  extended,  but  to  obtain  a  more  complete  survey  of  the 
works  is  now  impossible.  From  this,  it  will  be  seen  that  these  caves 
run  out  in  every  direction,  while,  probably,  the  general  course  of  the 
whole  body  may  be  considered  as  nearly  north-west  and  south-east, 
c— II— 2 
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It  is  not  improbable  that  tbis  bill  is  pretty  well  worked  out  on  tbe 
level  of  the  second  series  of  caves ;  but  it  is  well  worthy  of  being^ 
tested,  by  explorations,  whether  the  first  and  third  series  are  not 
not  sufficiently  rich  in  mineral  to  justify  the  mining  of  them. 

For  the  last  year,  or  more,  the  Company  has  been  engaged  in 
exploring  entirely  new  ground — the  East,  or  Madden  Hill.  On  this 
hill,  one  shaft,  the  Madden,  had  been  sunk  110  feet,  the  first  sixty 
of  which  was  through  clay  and  gravel,  and  the  remainder  through  a 
silicious  magnesian  limestone.  They  have  here  found  two  series  of 
caves,  the  second  being  eighteen  feet  below  the  first. 

Of  the  total  amount  of  mineral  obtained  from  this  mine,  it  is 
now,  perhaps,  impossible  to  obtain  a  perfectly  accurate  statement. 
Of  much  of  the  mineral,  no  record  was  ever  kept.  The  old  books, 
so  far  as  they  have  been  preserved,  were  examined  by  Mr.  Felix 
Vall^  and  Mr.  Felix  Rozier,  and  to  their  kind  labors  I  am 
indebted  for  the  following  statement  of  the  yield  of  this  mine,  as 
the  most  minute  and  accurate  that  can  now  be  obtained':  — 

From  1824  to  1830, 5,229,146  lbs.  of  lead. 

"     1830  to  1834, 5,000,000 

"     1834  to  1839, 2,890,959 

"     1839  to  1845 2,227,495 

"     1845  to  1850, 1,559,040 

"     1850  to  1854 2,577,137 


Total  amount 19,483,777 

PERRY'S  MINE. 
Town.  S8  N.,  R.  6  E.,  Sec.  18,  E  J^  of  N.  E.  '%. 

This  mine  was  discovered  after  Valla's.  It  lies  just  south  of 
Valla's,  and  in  the  same  main  ridge.  This  southern  declivity  is 
divided  by  a  slight  depression,  making  on  this,  also,  a  west  and  an 
east  hill.  It  is  in  the  first  that  most  of  the  work  has  been  done, 
up  to  this  period. 

The  number  of  the  principal  shafts  is  about  eight,  the  names 
and  depths  of  which  are  as  follows :  — 

Taylor's,  80  feet.  MoGuire's,  165  feet.  New  Shaft,  85  feet. 

Stoney,    95     "  Tyler's,         85     "  Water  Shaft, 

Beloney,  85     "  Fulton,        130     " 

Taylor,  Stoney,  McGruire  and  Deloney  shafts  are  on  the  west 
hill,  while  on  the  east  hill  are  the  New,  the  Water,  the  Hale  and 
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Harris  shafts ;  and  in  or  near  the  ravine,  between  these  two  hills,  lie 
the  Tyler  and  Fulton  shafts.  On  plate  8  are  represented  the  rela- 
tive distances  and  courses  of  these  shafts. 

The  mineral  is  found  here,  also,  in  caves  or  openings,  of  which, 
in  the  deepest  shaft,  four  series  have  been  found. 

The  ayerage  depth  of  the  2iid  series,  below  the  1st,  is  18  or  20  feet. 
"        "        '    "      of  the  3rd      "  "     "    2nd,  is  40  or  45  feet. 

"        "  "      of  the  4th      "  "     "    3rd,  is  40  or  45  feet. 

The  lowest  two  series  have  only  been  reached  by  one  shaft :  viz., 
the  McGuire ;  all  of  the  other  shafts  extending  down  only  to  the 
second  series.  It  is  on  the  level  of  this  second  series  of  caves  that 
most  of  the  work  has  been  done ;  and,  by  drifts  through  them,  all 
the  shafts  on  the  west  hill  have  been  connected  with  one  another, 
while  there  has  been  little  drifting  from  the  shafts  on  the  east  hill, 
this  being  entirely  new  ground. 

During  the  present  year,  the  first  series  of  caves,  near  the  Fulton 
shaft,  have  been  worked,  and  with  considerable  profit.  They  are 
found,  now  and  then,  communicating  with  the  series  below,  by  open- 
ings or  "chimneys." 

These  caves  and  chimneys  are  filled  with  clay,  loose  rook  and 
mineral,  which  is  accompanied  by  carbonate  and  silicates  of  zinc, 
and  so  thoroughly  intermixed  with  them,  that  they  can  not  well  be 
separated  by  hand.  In  these  caves  are  frequently  found  beds  and 
seams  of  what  the  miners  denominate  slate.  It  is  soft,  plastic, 
sometimes  perfectly  white,  and  sometimes  of  a  reddish  brown  color. 
When  exposed  to  the  air,  it  crumbles  and  falls  into  powder.  It  has 
the  appearance  of  tallow.  Specimens  of  it,  exposed  in  my  labora- 
tory, became  covered  with  small  delicate  crystals.  These  were  found 
to  be  a  hydrated  silicate  of  zinc ;  and  they  are,  doubtless,  the  same 
substance  that  is  frequently  found  coating  with  crystals  the  galena 
taken  from  the  mine.  The  reddish  brown  variety  is  the  same  sub- 
stance, essentially  a  hydrated  silicate  of  zinc,  with  some  oxide  of  iron. 

Much  of  the  ore  obtained  here  is  what  is  locally  denominated 
dry  bones.  It  is  an  intermixture  of  the  galena  with  silicates  and 
the  carbonate  of  zinc.  This  impure  ore  is  first  roasted,  then  washed, 
and  afterwards  smelted,  the  average  yield  of  which  being  seventy 
per  cent.  The  smelting  has  all  been  done  at  Perry's  furnace,  which 
is  a  Scotch  hearth,  with  slag  furnace ;  the  blast  is  produced  by 
steam. 
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To  Mr.  Daly  I  am  indebted  for  the  following  statement  of  mine- 
ral, obtained  from  tbe  Perry  Mine,  from  1839  to  November,  1854 :  — 

MINEEAL. 

1839, 1,176,602  fts. 

1840, 1,899,011 

1841,      ; ;         .         .         .  1,865,746 

1842 1,212,989 

1843 992,686 

1844 1,307,223 

1845, 1,217,875 

1846 998,350 

1847, 1,014,444 

1848 1,223,158 

1849 948,833 

1850 907,097 

1851, 792,724 

1852 808,059 

1853 851,211 

1854,  to  November, 902,673 


18,118,673 


BISCH'S  MINES. 
Town.  38  N.,  E.  5  E.,  Sec.  18,  W.  14  of  N.  E.  J4  adjoining  Perry's. 

The  principal  work  has  been  done  on  the  side  of  a  hill.  Ten 
shafts  have  been  sunk,  the  deepest  of  which  is  105  feet,  and  the 
average  depth  of  the  others  is  about  seventy  feet.  In  these  have 
also  been  found  two  series  of  caves,  the  second  being  twenty  feet 
below  the  first.  There  are,  sometimes,  found  chimneys,  connect- 
ing the  upper  and  lower  caves.  The  eaves  are  found  running  out 
in  every  direction ;  and  it  has,  in  general,  been  found,  that  when 
the  one  series  of  caves,  at  any  point;  is  rich  in  mineral,  the  corre- 
sponding upper  or  lower  series  is  poor. 

Here,  as  at  Vall^  &  Perry's  Mines,  in  sinking  shafts,  they  first  pass 
through  gravel  and  clay,  varying  in  depth  from  ten  to  thirty  feet ;  then, 
a  light-colored,  heavy-bedded  silicious  magnesian  limestone,  which 
passes  into  a  harder,  more  compact,  fine-grained  magnesian  lime- 
stone, that  is  denominated,  by  the  miners,  the  cast-steel  rock. 

The  ore  obtained  here  is  very  similar  to  that  from  Perry's 
Mines.  These  mines  have  been,  probably,  worked  since  1825,  but' 
nft;  with  the  same  constancy,  nor  with  the  same  number  of  hands,  as 
the  Perry  &  Vall^  Mines.  Most  of  the  mining  done  here  has  been 
by  Mr.  Bisch's  negroes,  the  average  number  of  which  was  not 
over  eight ;  but,  at  times,  other  miners  have  been  engaged. 
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The  ore  obtained  here  was  all  smelted  by  Messrs.  A.  Bisch  &  Co.; 
and  their  furnace,  which  is  the  reverberatory,  is  in  Town.  38  N.,  R. 
5  E.,  Sec.  18,  S.  W.  J;  and  I  am  indebted  to  them  for  the  total 
amount  of  lead  made  here  from  1825  to  1854,  which  was  6,000,000 
pounds,  which  would  be  an  average  of  200,000  pounds  per  annum, 
obtained  froni  their  mine. 

On  the  lands  of  Vall^,  Perry  and  Bisch,  there  are  many  other 
points  at  which  mineral  has  been  obtained  ;  but  at  all  these,  with  the 
exception  of  the  above  three  mines,  all  the  mineral  found  has  been 
in  the  clay,  below  which  the  explorations,  at  these  points,  have  not 
been  extended.  There  are  many  other  points  in  St.  Frangois  county 
at  which  mineral  has  been  discovered,  and  where  there  has  been 
mining,  though,  at  present,  but  little  or  nothing  is  done.  Among 
them  may  be  mentioned  — 

THE  MoCOEMACK  BI6GINGS. 
Town.  33  N.,  E.  5  B.,  Seo.  H,  N.  E.  i^^. 

At  this  point  two  shafts  have  been  sunk ;  one,  eighty-five  feet 
in  depth,  and  the  other,  sixty-five  feet.  At  the  bottom  of  this  last 
was  found  a  series  of  openings,  which,  though  but  little  explored, 
have,  so  far  as. mined,  yielded  handsomely. 

THE  HAZEL-KUN  DIGGINGS. 
Town.  38  N.,  E.  6  E.j  Sec.  33,  S.  W.  J^. 

These  diggings  lie  mostly  in  low  ground,  near  Hazel-Run  creek. 
These  mines  were  in  operation  in  1806,  and  worked,  at  various  times, 
up  to  1823 ;  since  which  but  little  has  been  done  ;  the  great  obstacle 
to  mining  here,  is  the  labor  necessary  for  drainage.  The  mineral  is 
represented  as  being  found  in  fissures,  running  nearly  east  and  west, 
and  varying  in  width  from  six  inches  to  two  feet.  The  fissures  are 
filled  with  clay  and  galena,  which  is  found  in  sheets ;  the  thickest  I 
saw  not  being  over  two  and  a  half  inches. 

Mineral  has  also  been  obtained  near  the  St.  Francois  river,  close 
to  the  Ste.  Genevieve  plank-road,  on  Luzane's  claim;  and,  at  the 
time  of  my  visit,  in  October,  1853,  was  worked  by  Mr.  Murphy. 
He  had  sunk  one  shaft  twenty-eight  feet ;  the  first  ten  feet  through 
a  light  gray,  banded  silicious  limestone,  beneath  which  was  ten  feet 
of  clay,  and  the  lower  eight  feet  was  through  a  grayish  limestone. 
The  drif tings,  at  the  bottom  of  the  shaft,  were,  south-east,  fourteen 
feet,  and  north-west,  twelve  feet.  The  mineral  was  found  in  pockets, 
and  Mr.  Murphy  reported  that  he  had  obtained  35,000  pounds. 
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Mineral  has  also  been  found  in  this  county,  at  the  Dogget  Dig- 
gings, Town.  38  N.,  R.  4  and  5  E.,  Sees.  36  and  31 ;  at  the  Man- 
chester, Town.  38  N.,  R.  5  B.,  Sec.  31,  E.  J  of  S.  B.  J. ;  at  the 
Potosi,  Town.  38  K,  R.  5  E.,  Sec.  21,  S.E.i;  and  at  several  other 
points,  none  of  which  I  had  time  to  visit. 

I  subjoin  the  following  estimate  of  lead,  made  annually,  from 
1839  to  1854,  at  the  furnaces  of  Bisch,  Perry  and  Vall^,  based 
upon  the  above  reports.  That  it  is  not  perfectly  accurate,  I  am 
fully  aware,  but  the  data  upon  which  it  is  founded  are  the  most 
minute  and  accurate  that  can  now  be  obtained ;  and  though  not 
showing  the  total  amount  produced,  annually,  by  St.  Francois  county, 
it  will,  at  least,  serve  to  give  some  idea  of  the  minimum  quantity  of 
lead  that  has  been  sent  to  market  from  the  mines  of  this  county :  — 


AMOUNT  OP  LEAD, 

MAT>E  AT 

TEAK. 

bisch's  ftjr'e. 

talle'8  ftjk'e. 

rEERY's  EUR'e. 

TOTAL  Am't. 

1839, 

200,000 

371,246 

823,552 

1,394,798 

1840, 

200,000 

371,246 

1,329,308 

1,900,554 

1841, 

200,000 

371,246 

1,306,022 

1,877,268 

1842, 

200,000 

371,246 

849,092 

1,420,338 

1843, 

200,000 

371,246 

694,880 

1,266,126 

1844, 

200,000 

371,246 

915,056 

1,486,302 

1845, 

200,000 

311,808 

852,513 

1,364,321 

1846, 

200,000 

311,808 

698,845 

1,210,653 

1847, 

200,000 

311,808 

710,111 

1,221,949 

1848, 

200,000 

311,808 

856,211 

1,368,019 

1849, 

200,000 

311,808 

664,183 

1,175,991 

1850, 

200,000 

515,427 

634,968 

1,350,395 

1851, 

200,000 

515,427 

554,907 

1,270,334 

1852,  ■ 

200,000 

515,427 

5,65,641 

1,281,068 

1853, 

200,000 

515,427 

595,848 

1,311,275 

1854, 

200,000 

515,427 

631,936 

1,347,863 

LEAD   MINES    OF   WASHINGTON   COUNTY. 

It  was  in  this  county  that  the  first  mining  of  the  lead  ore,  in 
Missouri,  was  commenced ;  and  since  the  purchase  of  Louisiana,  by  the 
General  Government,  it  has  been  almost  uninterruptedly  continued 
(though  not  at  the  same  point)  during  this  period.  To  enumerate 
every  point  at  which  there  have  been  diggings,  and,  still  farther,  to 
give  an  accurate  account  of  the  mining  at  each,  would  now  be  impos- 
sible, for  the  actors  have  disappeared,  leaving,  most  frequently,  only 
to  false  and  exaggerated  tradition  the  story  of  their  failures  and 
successes ;  and  though  the  upturned  earth  and  the  caved-in  shafts 
remain  to  tell  us  of  their  labors,  they  are  but  dumb  memorials,  only 
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Temindii^g  us  of  their  mining,  but  giving  no  information  as  to  its 
extent,  nor  to  the  success  with  which  it  was  crowned. 

Washington  county  embraces  not  less  than  680  square  miles; 
^nd  this  area  may  be  considered  as  one  extensive  lead  digging,  for 
there  is  scarcely  a  township  on  which  there  has  not  been,  at  some 
period,  more  or  less  mining,  and,  perhaps,  scarcely  a  section  on 
•which  mineral  has  not  been  actually  found.  Many  of  the  points, 
that,  during  the  earlier  periods  of  mining,  were  most  worked  and 
most  productive,  have  now  been  almost  deserted ;  not  that  they  have 
been  exhausted,  but  that  others  became  known,  that  seemed  to  offer 
.a  more  abundant  supply,  and  with  less  labor ;  and  these  last  have,  in 
their  turn,  been  deserted  for  others,  when  the  surface  and  clay 
mineral  has  been  exhausted.  In  truth,  our  mining  population,  if 
such  can  be  said  to  exist,  is,  as  a  general  rule,  a  nomadic  race,  flocking 
from  diggings  to  diggings,  attracted  by  the  rumors  of  greater  success, 
that  sometimes  have  no  other  foundation  than  the  sanguine  hopes  of 
misguided  credulity,  or  the  quixotic  schemes  of  selfish  avarice  and 
'of  reckless  speculation. 

MINES  ON  THE  OLD  MINES  CONCESSION. 

These  are  principally  near  the  Old  Mine  creek.     The  names  of 
the  principal  of  them  are  as  follows  :  —  Block,  Prairie,  Mud-Town,  , 
Horse-Battle,    Argnait   and   Crawfish   Diggings.      The  number  of 
shafts  now  open  is  not  over  twenty,  and  the  deepest  is  about  sixty 
feet. 

The  mineral  found  here  has,  in  general,  been  in  the  gravel  and 
<;lay  that  overlie  the  rock.  In  the  rock,  the  mineral  is  found  with 
olay  in  openings  or  caves  ;  and  but  little  work  has  been  done  in  the 
rock  at  the  majority  of  the  diggings. 

At  Horse-Battle,  there  are  but  three  shafts  :  one,  thirty-two  feet:; 
■one,  twenty-five  feet ;  and  the  other,  fifteen  feet.  The  deepest  shaft 
reaches  only  to  the  rock,  and  there  has  been  no  drifting.  The 
mineral  is  frequently  accompanied  by  heavy  spar.  It  is  reported, 
that,  with  four  hands,  they  have  obtained,  in  one  month,  4,000 
pounds  of  mineral. 

Mud-Town  Diggimgs  have  been  worked,  at  intervals,  for  twenty 
years,  and  were,  after  having  remained  idle  for  some  time,  again 
opened,  about  five  y6ars  ago ;  and,  according  to  Mr.  Thomas  White, 
ihave  since  then  yielded  about  500,000  pounds  of  mineral  per  annum. 

The  Block  Diggings  cover,  probably,  an  area  of  ten  acres.  At 
*his  point  there  are  now  six  shafts  open.     In  sinking  these,  there 
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was  found,  first,  four  to  six  feet  of  soil,  flint  and  gravel;  then, 
a  bed  of  red,  ferruginous  clay,  of  yariable  thickness,  was  passed 
through ;  and  beneath  this  was  the  magnesian  limestone.  The  mineral 
has  been  found  here,  both  in  the  clay  and  the  rock.  In  the  clay,  it 
is  frequently  accompanied  by  heavy  spar ;  and  in  the  rock,  it  is 
found  in  openings,  with  clay  and  heavy  spar.  Three  of  these  shafts 
are  now  worked  by  Mr.  Summers,  and  are,  respectively,  fifty-four, 
twenty-eight  and  twenty-four  feet  deep.  He  found  but  little  mineral 
until  reaching  the  above  depths.  From  the  bottom  of  these  shafts 
he  has  drifted  some  little,  but  in  no  direction  over  fifty  feet.  During 
the  three  months  he  has  been  working,  with  an  average  of  three 
hands,  and  he  has  obtained  8,000  pounds  of  mineral. 

On  the  Block  tract,  a  little  west  of  south,  are  the  Briscoe  Dig- 
gings, covering  about  ten  acres ;  and  north  of  the  Block  Diggings 
lie  the  Guibourd,  at  neither  of  which  are  there  any  deep  shafts ;  for 
the  mining  has  been  confined  to  the  clay,  in  which  the  mineral  is 
found,  accompanied  by  sulphate  of  baryta. 

SHIBBOLETH  MINES. 
Town.  38  N,  R.  3  E.,  sec.  2%  S.  W.  J^l 

These  have  been,  more  or  less,  worked  for  the  last  forty-four  years, 
and  have  been  very  productive,  having,  according  to  Schoolcraft, 
yielded,  in  1811,  3,125,000  pounds  of  ore.  They  extend  south  of  east, 
and  north  of  west,  for  about  three-fourths  of  a  mile,  and  are  about 
one-quarter  of  a  mile  wide.  The  mineral  obtained  has  been  almost 
entirely  from  the  clay,  at  depths  of  from  sixteen  to  forty  feet.  The 
deepest  shaft  is  about  fifty  feet.  There  is  one  point  on  the  tract, 
which  is  denominated  the  Rock  Diggings,  where  the  mineral  is  found 
in  the  rock.  This  point  is  more  elevated,  and  the  rock  is,  in  all  pro- 
bability, not  in  place,  but  loose  and  tumbling.  The  number  engaged 
in  mining  here,  latterly,  has  been  very  small.  Those,  however,  who 
have  been,  though  their  labor  was  confined  to  the  mineral  in  the 
clay,  havebeen  well  repaid.  The  average  number  of  hands  employed, 
during  the  last  few  years,  has  not,  probably,  "exceeded  twenty,  and 
their  average  working  time  has  not  been  over  one  month  during  the- 
year. 

BELliEFONTAINE  MIXES. 
Town.  38  N.,  K.  3  E.,  sec.  9,  S.  E.  l^f 

The  total  area  over  which  mining  has,  at  difierent  times,  beea 
carried  on  here,  is  probably  not  less  than  forty  acres..    The  deepest 
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shafts  ever  sunk,  were  from  sixty  to  seventy-five  feet ;  the  deepest, 
however,  that  I  measured,  was  forty-five  feet ;  the  average  depth  of 
the  shafts  was  about  fifteen  feet. 

The  digging  has  been  almost  entirely  confined  to  the  clay.  The 
average  depth  of  the  rock,  below  the  surface,  is  from  thirty  to  thirty- 
five  feet.  The  mineral,  in  general,  is  accompanied  by  heavy  spar, 
and  has  been  but  little  searched  for  in  the  rock. 

That  portion  of  the  tract,  known  by  the  name  of  Picayune  Dig- 
gings, covers,  probably,  thirty  acres,  and  at  which  the  mining  has 
been  much  the  same  as  at  the  Bellefontaine. 

Mr.  Burrus,  of  Bellefontaine,  informed  me,  that,  from  November, 
1863,  to  October,  1854,  there  had  been  obtained  from  Bellefontaine 
95,000  pounds,  and  from  the  Picayune,  15,000  pounds  of  mineral :  the 
average  number  of  hands  employed  at  the  two  being  about  twelve. 

CANNON"  MINES. 

These  extend  one  and  a  half  miles  north  and  south,  and  three- 
quarters  of  a  mile  east  and  west.  The  deepest  shafts  have  not 
been  sunk  lower  than  fifty  feet.  The  deepest  shaft  measured  was 
twenty-one  feet.  Most  of  the  mineral  obtained  here  has  been  from 
the  clay,  and  at  depths  from  twelve  to  fifteen  feet.  A  space  of 
ground,  near  Mr.  Higginbotham's,  half  a  mile  east  and  west,  and  one- 
quarter  of  a  mile  north  and  south,  is  thickly  covered  with  shafts.  Mr. 
Higginbotham,  who  has  been  working  here  thirteen  years,  estimates 
the  amount  of  mineral  obtained  from  this  mine  at  three  millions. 
Some  iron  pyrites  is  found  here  with  the  mineral. 

SCOTT    AND    BEE    DIGGINGS. 
Town.  38  N.,  E.  2  B.,  See.  22. 

These  diggings  are  on  the  same  tract  of  160  acres.  At  the  Scott, 
almost  every  part  of  three  acres  is  literally  covered  with  shallow 
shafts,  the  deepest  of  which  is  forty  feet ;  and  the  mineral  obtained 
has  been  principally  taken  from  the  clay. 

The  Bee  Diggings  are  a  little  west  of  south  from  the  Scott,  and 
are  situated  on  the  spur  of  the  hill.  The  deepest  shaft  sunk  was 
sixty-five  feet,  but  the  average  depths  of  the  shafts  are  not  over  forty 
feet.  The  mineral  is  found  here  in  caves  or  openings,  communicat- 
ing one  with  the  other ;  and  of  these,  in  some  of  the  shafts,  are 
three  difi"erent  series,  running  nearly  horizontally,  at  difi"erent  levels. 
The  average  depth  of  the  first  series,  beneath  the  surface,  is  twenty 
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feet;    the  second  series  is  about  ten  feet  below  the  first,  and  the 
third  is  about  ten  feet  below  the  second  series. 

These  openings  are  filled  with  clay,  mineral,  accompanied  by 
heavy  spar,  and  sometimes  with  tumbling  rock,  the  character  of 
which  is  similar  to  that  of  the  rock  in  place  :  viz.,  the  light  gray,  sub- 
crystalline,  silicious  magnesian  limestone. 

The  drifting  is  limited,  almost  entirely,  to  the  course  of  the  open- 
ings, which,  in  the  western  part  of  the  diggings,  is,  in  general,  north 
and  south,  while,  in  the  eastern  part,  they  have  nearly  an  east  and 
west  course.  In  general,  there  are  but  few  openings  between  the 
upper  and  lower  series  of  caves,  and  these  preserve  nearly  a  hori- 
zontal course. 

On  this  tract,  but  at  a  more  easterly  point  than  either  of  the 
above  diggings,  the  mineral  is  found  in  chimneys,  or  perpendicular 
openings,  filled  in  the  same  manner  as  the  above ;  but  these  have  no 
communication,  the  one  with  the  other.  They  extend  from  six  to 
eight  feet  beneath  the  surface  of  the  ground,  to  a  depth  of  forty 
feet.  In  excavating  one  of  these,  to  a  depth  of  forty  feet,  I  was 
informed,  by  Mr.  Thomas  White,  that  40,000  pounds  of  mineral  has 
been  obtained. 

In  the  immediate  vicinity  of  Potosi,  once  the  busy  scene  of 
mining,  and  the  head-quarters  of  almost  all  mining  and  smelting 
operations,  but  comparatively  little  is  now  done.  The  old  citadel, 
though  completely  burrowed  with  shallow  shafts,  the  signs  of  the  labor 
and  activity  of  former  times,  is  now  almost  deserted,  and  but  little 
mining  is  there  carried  on.  One  reason  for  this  may  be  found  in 
the  fact,  that,  at  about  the  depth  of  eighteen  feet,  water  is  encoun- 
tered ;  and  no  one  is  willing  to  erect  the  necessary  machinery  to 
remove  this,  while  opportunities  for  mining  are  abundantly  found  in 
dry,  rich  clay  diggings.  Some  few,  however,  were  found  scratching 
the  ground,  apparently  picking  up  what,  in  former  days,  had  been 
spurned  as  unworthy  of  being  gathered. 

A  little  west  of  Potosi,  was  the  field  of  Austin's  labors,  and  at 
which,  mining  had,  at  intervals,  been  carried  on,  since  the  first  dis- 
covery of  the  lead  region. 

It  was  here,  in  February,  1853,  that  the  Potosi  Lead  Company 
commenced  mining  operations.  An  open  cut,  with  a  course  of  N. 
67 J°  E.,  was  made  on  the  hill  side,  from  the  valley,  for  the  distance 
of  156  feet.  From  the  termination  of  this,  a  level  was  run,  sixty- 
seven  feet  into  the  hill,  on  the  same  course.  On  the  head  of  this 
level,  a  shaft,  fifty-seven  feet,  was  sunk.     From  the  bottom  of  this 
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shaft,  a  level  was  run  N.  E.  160  feet,  on  the  termination  of  which, 
another  shaft,  ninety-seven  feet,  was  sunk.  Another  shaft,  fifty- 
Seven  feet  deep,  was  sunk  at  a  point  north-west  from  the  head  of 
main  level,  and  distant  140  feet.  The  Company,  for  reasons  best 
known  to  the  stockholders,  have,  for  the  present,  ceased  operations. 
From  February  to  September,  of  1853,  sixteen  hands  were  em- 
ployed ;  after  which,  for  two  months,  eighty  hands  were  employed. 
The    average    number    of  Plate  lo. 

hands  engaged,  during  the 
whole  period  of  operations, 
was  about  forty. 

Of  the  actual  amount 
of  mineral  obtained,  from 
the  sinking  of  these  shafts, 
and  the  running  of  the 
levels,  I  can  obtain  no  reli- 
able information. 

Plate  10  represents  a 
vertical  and  ground  plan  of    works  or  the  potosi  lead  minino  company, 

..  1  C  i.l,-„  n  WASHINGTON  COUNTY. 

the  works  of  this  Company.  g^,^2oo  ft.  to  inch. 


BUKT'S  DIGGINGS. 

These  diggings  are  west  of  Potosi,  and  in  the  Austin  survey;. 
They  are  principally  confined  to  two  hills  and  aij  intervening  hollow. 
The  ground  is  here  literally  covered  with  holes.  Of  the  number  of 
shafts  sunk,  at  difierent  times,  it  is  impossible  to  form  any  opinion. 
Formerly,  they  were  much  worked ;  but,  at  the  time  of  my  visit,  I 
found  but  two  persons  engaged  in  mining ;  one,  in  a  shaft  forty  feet, 
and  the  other,  in  a  shaft  fifty-five  feet  deep.  For  the  last  three  or 
four  years  but  little  has  been  done  here,  for  the  land  belonged  to 
the  estate  of  Mr.  Perry ;  and,  as  it  was  soon  to  be  sold,  miners  were 
uncertain  into  whose  hands  it  would  fall,  and,  consequently,  being 
uncertain  whether  they  could  retain  the  benefit  of  any  discovery 
they  might  make,  were  loth  to  expend  their  labor. 

The  rock  is  covered  here  with  a  bed  of  ferruginous  clay.  The 
mineral  is  found  in  the  rock,  iti  caves  or  openings,  filled  with  clay, 
mineral  and  heavy  spar.  All  shafts  sunk  in  the  hollow  are  liable 
to  be  filled  with  water,  and  most  of  the  digging  has  been  confined 
to  the  hill  sides.  Most  of  the  mineral  has  been  obtained  here  at 
depths  from  fifteen  to  sixty  feet. 
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PIERCE  AND  TTIIM)TIGHBT'S  DIGGIKGS. 
Town.  37  ?.'_  B.  2  E.,  Sec.  15. 


A  short  distance  nearly  south-west  of  Potosi,  and  on  a  part  of 
the  Austin  grant,  are  considerable  diggings,  on  land  now  belonging 
to  ^Lt.  Desloge.  These  cover,  ia  all  probability,  ten  acres  of  ground, 
and  have  been  worked,  at  different  times,  by  different  persons.  Of 
these,  that  part  now  worked  by  Messrs.  Pierce  &  Willoughby  is  the 
best  known,  and  has  been  the  most  extensively  mined.  This  portion 
is  on  a  high  hill.  A  shaft,  110  feet  deep,  has  been  sunk.  Por  the 
first  twenty  feet,  this  passed  through. gravel,  clay  and  tumbling  rock, 
when  a  perpendicular  sheet  of  miueral,  the  average  thickness  of 
which  was  ten  inches,  was  reached.  This  was  followed  down  to  a 
depth  of  110  feet,  when  it  was  found  running  out  horizontally  in 
every  direction,  and  with  an  average  thickness  of  eight  inches.  In 
general,  the  mineral  was  accompanied,  sometimes  on  both  sides,  with 
the  heavy  spar,  or  sulphate  of  baryta.  The  mineral  is  represented 
as  being  found  here  in  openings,  that  vary  in  size  from  that  of  "the 
fist  to  that  of  a  barrel ,"  and  filled  alone  with  mineral  and  heavy  spar. 
Seventy  feet  below  the  surface,  they  drifted  west  about  twenty  feet, 
and  found  the  mineral  passing  downwards  to  a  lower  level,  but  did 
not  follow  it  further. 

At  the  time  of  my  visit  ( October  18,  1854 ) ,  they  had  just 
commenced  cleaning  out  for  the  winter's  operations,  and  it  was  im- 
possible for  me  to  enter  their  shafts.  Judging  from  the  debris 
thrown  out  from  the  shafts,  the  rock  here  is  a  compact,  semi-crystal- 
line magnesian  limestone,  being,  apparently,  less  silicious,  and  of  a 
harder  and  more  compact  character,  than  that  usually  found  near 
the  surface.  The  specimens  of  mineral  seen  were  very  pure,  and  not 
accompanied  by  other  minerals. 

Messrs.  Pierce  &  WUloughby  commenced  mining  here  in  1846, 
and  their  labor  has  been  principally  during  the  winter  months.  With 
an  average  of  not  over  four  hands  (the  greatest  number  at  any 
time  having  been  six) ,  they  have,  I  was  informed  by  Mr.  Desloge, 
obtained  a  half-million  pounds  of  mineral. 


^-EW  DIGGINGS. 


These  diggings  are  south-east  of  Potosi,  some  three  or  four  miles. 
They  extend  east  and  west  about  a  quarter,  and  north  and  south 
about  a  half  mile.  Though  designated  as  New,  they  have  been 
worked  for  upwards  of  twenty  years,  and  many,  of  the  shafts  have 
caved  in  and  have  now  small  trees  growing  over  them.     Some  three 
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or  four  shafts  were  worked  at  the  time  of  my  visit,  in  last  October, 
the  avefage  depth  of  which,  was  twenty  feet.  They  were  sunk 
through  clay  and  tumbling  rock ;  and  much  annoyance  is  caused  here 
by  water. 

The  mineral  is  found  in  caves,  or  openings,  some  of  which  were 
represented  as  being  ten  feet  wide  and  twenty  feet  deep.  They  are, 
most  generally,  on  the  same  level,  and  filled  with  clay,  and  tumbling 
rock,  and  mineral,  and  heavy  spar.  Most  of  the  mineral  obtained 
here  was  found  within  twenty  feet  of  the  surface.  Out  of  the  above 
three  or  four  shafts,  I  was  informed  that  about  60,000  pounds  of 
mineral  had  been  obtained,  and  that  from  the  whole  diggings,  during 
the  past  year,  100,000  pounds  of  ore  had  been  procured.  South- 
west of  this,  and  on  the  same  tract  (which  belongs  to  Col.  F.  Ken- 
nett),  are  represented  to  be  other  diggings ;  and,  also,  one  mile  north, 
on  land  belonging  to  John  Evens. 

tUPTON  DIGGINGS. 
Town.  38  N.,  R.  2  E.,  Sec.  17. 

These  diggings  extend  nearly  north  and  south,  over  an  area  of 
half  a  mile  in  length,  and  150  yards  in  width.  The  deepest  shaft 
ever  sunk  was  seventy-nine  feet ;  the  deepest  now  worked  is  sixty 
ffiet.  The  number  of  shafts  now  worked  is  twelve,  and  they-  lie  on 
the  side  of  an  elevated  ridge.  The  reddish  clay,  that  oveidies  the 
rock,  has  a  thickness  of  from  twenty-five  to  thirty  feet,  and  is  inter- 
mixed, in  the  lower  part,  with  tumbling  rock. 

The  mineral  has  been  found  here,  principally,  in  the  rock,  and  in 
caves  that  communicate  one  with  the  other,  and  are,  generally, 
on  the  same  level.  There  is  but  little  heavy  spar  found  accompany- 
ing the  mineral.  The  average  number  of  persons  mining  here  is  from 
twenty  to  twenty-five,  and  the  average  working  time  of  each,  about 
three  months  during  the  year. 

SlXTEEWTH  SacTlON. — Town,  38  N,,  R,  2  B. 

Adjoining  the  above,  on  the  east  side,  is  the  sixteenth  section, 
on  which  there  has  been  considerable  mining  at  several  points.  On 
that  now  worked  by  Mr.  Lynch,  seven  shafts  have  been  sunk,  and 
much  drifting  between  them.  The  mineral  has  been  found  here,  in 
caves,  at  three  different  levels.  On  the  same  level  the  caves  commu- 
nicate one  with  the  other,  and  contain,  in  addition  to  mineral,  much 
clay,  with  some  loose  rock.     The  work  done  here  has  been  more 
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extensive  than  at  most  points  in  Washington  county,  the  average 
depth  of  the  shafts  being  about  sixty-four  feet,  and  the  drifting 
extending  between  200  and  300  feet. 

In  the  center  of  the  section,  at  which  point  the  discovery  of  lead 
ore  wa^  first  made,  are  other  diggings,  and,  also,  at  some  other  points 
in  this  section ;  but  the  character  of  all  of  them  is  pretty  much  the 
same. 

CASEY  AND  CLANOET'S  BIGOINGS. 
Town.  38  N,  K.  2B,  Sec.  7. 

These  diggings  extend  over  an  area  of  a  half  mile  east  and  west, 
and  a  quarter  of  a  mile  north  and  south.  They  lie  on  the  side  of  a 
hill.  Ten  years  ago,  at  this  place,  two  shafts,  each  ninety  feet,  were 
sunk ;  but  the  shafts  now  open  vary  from  thirty  to  sixty  feet.  The 
average  depth  at  which  mineral  has  been  found  here,  is  from  twenty 
to  thirty  feet,  though  it  is  not  unfrequently  found  within  four  feet 
of  the  surface. 

At  the  lower  diggings,  on  the  hill,  there  are  now  six  shafts 
worked,  the  deepest  of  which  is  thirty  feet.  At  a  more  elevated 
point  of  the  hill,  and  200  yards  west  of  the  former,  there  is  a  shaft 
fifty  or  sixty  feet  deep.  The  mineral  was  found  here,  both  in  the 
clay  and  in  the  rock,  at  two  different  levels,  in  caves,  which,  as 
iisual,  were  found  filled  with  clay  and  tumbling  rock  and  galena. 

At  these  diggings  the  mineral  seems  to  be  found  in  three  belts, 
the  course  of  which  is  north-west  and  south-east. 

COOK'S  DIGGISOS. 

These  diggings  lie  east  of  Casey  and  Clancey's,  and  have  been 
confined  principally  to  the  clay,  the  shafts  being  about  twenty  feet. 
During  the  last  year  they  have  been  very  productive;  200,000 
pounds  of  mineral,  according  to  Mr,  Casey,  having  been  obtained 
with  about  three  hands. 

BROCK  DIGGINGS. 
Town.  38  N.,  R.  1  E,  Sec.  4,  X.  W.  i<. 

These  diggings  cover  an  area  of  about  ten  acres,  but  have  not 
been  worked  since  1841.  The  mineral  was  obtained  from  the  gravel 
and  clay,  and  the  deepest  shaft  was  not  over  thirty  feet.  No  dig- 
ging was  done  here  in  the  solid  rock. 
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SHOKE'S  DIGGINGS. 
Town.  38  N.,  R.  2  E.,  Sec.  18,  S.  W.  ],i. 

These  diggings  are  situated  on  a  high  ridge.  The  principal 
shaft  is  about  100  feet  deep,  the  first  ten  feet  of  which  was  through 
clay,  and  the  remainder  through  the  solid  magnesian  limestone  of 
the  country.  At  this  depth  (100  feet),  a  series  of  openings  were 
found  on  the  same  level.  Through  these,  drifts  have  been  run,  south- 
east, 160  feet.  These  are  filled  with  tumbling  rock,  a  glistening 
reddish  clay,  and  mineral,  accompanied  by  heavy  spar.  North-east 
from  this  principal  shaft,  are  five  others;  one,  ninety  feet;  two, 
seventy-five  feet  each ;  and  one,  eighty  feet :  all  of  these  are 
connected  by  driftings,  on  nearly  the  same  leveL 

Below  the  level  of  the  openings,  a  shaft  has  been  sunk  forty  feet, 
without  finding  any  caves  beneath. 

Mr.  Shore  has  been  working  here,  at  intervals,  for  three  years ; 
and,  though  prevented  by  water  from  working  during  one  year,  he 
reports  thatie  has,  during  this  period,  obtained  250,000  pounds  of 
mineral. 

Along  both  sides  of  Fourche  §,  Renault,  for  three  miles,  there 
are  diggings.  Section  seven  and  eight  are  covered  with  shafts.  In 
this  vicinity  are  the  following  diggings,  which  were  not,  visited;  — 

Bu  Cloe's,  or  Moreau's  Diggings,  town.  38  N.,  R.  2  E.,  sec.  i,  N.  E.  }  of  S,.  W.  J- 
Hinkson's  "         town.  38  N.,  R.  2  E.,  see.  29,  S.  W.  4. 

Buzzard-Roost  "         town.  38  N.,  R.  2E.,  sec.  31,  N.  W.  J,  E.  i. 

Dry-Hollow  "         town.  88  N.,  E.  2  E.,  sec.  7,  north  part. 

Crawfish  "         town.  38  N.,  R.  2  E.,  sec  4,  S.  E.  J. 

rRAIRIE  DIGGINGS. 
Town.  38  N.,  R.  3  B.,  Sec.  4. 

These  diggings  are  situated  on  the  side  of  a  hill.  Five  or  six 
bhafts  have  been  sunk,  varying  in  depth  from  twenty-eight  to  forty 
feet.  The  mineral  was  found  at  two  different  levels  in  the  rock,  but 
the  mining  has  been,  principally,  limited  to  that  found  at  the  first 
level,  the  working  of  the  lower  being  more  laborious,  on  account  of 
the  water. 

WET  AND  ELLIOT  DIGGINGS. 
Town.  39  N.,  R.  2  E,  Sec.  26. 

At  the  Elliot  Diggings,  seven  shafts  have  been  sunk,  varying 
in  depth  from  twenty-two  to  sixty  feet.     The  mineral  is  found  at 
two  different  levels,  and  yielded  well,  until  the  miners  were  incom- 
moded by  water.     At  the  Wet  Diggings,  the  shafts  yary  from  twenty 
D — II. 
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to  twenty-fiTO  feet ;  and  these,  also,  well  repaid  the  labor  expended 
on  them.  At  both  of  these,  the  mineral  is  found  in  the  rock ;  and 
the  only  obstacle  to  uninterrupted  mining,  is  the  water,  which  could 
easily  be  removed  with'  suitable  machinery.  From  these  last  three 
mines,  I  am  informed  by  Mr.  Johnson,  President  of  Mammoth 
Company,  to  which  all  of  them  belong,  there  has,  during  the  last  two 
years,  been  obtained  about  300,000  pounds  of  mineral,  with  some 
five  or  six  hands.  On  what  is  denominated  the  Becquette  tract, 
belonging  to  this  Company,  there  is  every  indication  of  a  vertical 
lode.  It  has  been  traced  on  the  surface  of  the  ground  for  about  110 
yards,  with  a  course  N.,  82  W.  The  thickness  of  the  vein  varies 
from  a  quarter  to  nine  inches.  '  No  work  has  been  done  here,  ex- 
cepting at  points  uncovering  the  fissure,  and  it  is  to  be  regretted,  as 
it  is  well  worthy  of  being  tested.  It  is  situated,  I  believe,  in  Town. 
39  N.,  R.  3  E.,  Sec.  30. 

In  Town.  36  N.,  R.  3  E.,  are  many  diggings,  among  which  may 
be  enumerated.  Rocky  Diggings.  These  are  shallow,  and  the  .deep- 
est mineral  taken  out,  was  from  a  depth  of  not  over  twelve  feet  be- 
neath the  surface. 

Bunker  Hill  Diggings,  not  worked  now. 
Nigger  "  "  " 

Briokey  "  "  " 

Sand  "  " 

Tan  Yard  "  "  " 

Le  (Jlair  "  "  " 

Haefner  "  one  shaft  sunk  twenty-eight  feet,  some  fourteen  or 

eigUteen  of  which  was  through  clay. 

FAQUAHER  DIGGINGS. 

At  these,  acres  of  ground  are  perforated  by  numerous  shallo\^ 
shafts,  the  deepest  I  measured  being  only  twenty-six  feet,  and 
most  of  them,  were  not  over  twelve  feet.  The  mining  here  has  been 
mostly  confined  to  the  clay;  though  some  few  shafts  have  been 
sunk  a  short  distance  into  the  rock.  That  portion  of  them,  called 
the  Flint  Diggings,  lies  higher  up  on  the  hill ;  at  which  point  the 
mineral  was  found  in  openings  in  the  rock,  at  about  the  depth  of 
twenty  feet  below  the  surface.  The  magnesian  limestone  is  inter- 
mixed here  with  flint  and  chert. 

FOUECHE  A  COtTRTOIS  MINES. 

These  mines  are  situated  in  the  south-eastern  part  of  the  county, 
and  are  almost  entirely  confined  to  the  two  townships,  thirty-six,  east 
and  west  of  the  fifth  principal  meridian.     For  the  names  and  loca- 
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tion  of  the  more  important  of  them,  I  am  indebted  to  Major  Man- 
ning, of  Webster.     They  are  as  follows :  — 


Pigeon-Roost  and        \Town 
Strawberry  Diggings,  / 


36  N.,  R.  1  W.,  Sec.  1. 


Ismael 

it 

36  N., 

R.  1  E., 

Sec.  f 

Madden-HiU 

it 

36  N., 

.  B.  1  W., 

,  Sec. 

Flint-Hill 

tt 

36  N., 

,  B.  1  W., 

,  Sec. 

Bit 

" 

36  N., 

B.  1  W., 

,  Sec. 

Bluff 

(( 

36  N., 

R.  1  W., 

,  Sec. 

Water-Hill. 

11 

36  N., 

,  R.  1  W., 

,  Sec. 

Coffee- Pot 

*i 

36  N., 

,  R.  1  W., 

,  Sec. 

English 

ft 

36  N., 

,  R.  1  W., 

,  Sec. 

Cochran 

it 

36  N., 

,  R.  1  W., 

,  Sec. 

Picayune 

tt 

37  N., 

,  R.  1  W., 

,  Sec. 

Polecat 

tl 

36  N., 

,  R.  1  W. 

,  Sec. 

Tarkey 

(t 

36  N. 

,  R.  1  E., 

Sec. 

Gopher 

tl 

36  N., 

,  R.  1  E., 

Sec. 

Peru 

It 

36  N.: 

,  R.  1  B., 

Sec. 

Clemins 

tt 

36  N., 

,  B.  1  E., 

Sec. 

Trash 

ti 

36  N. 

,  B.  1  E., 

Sec. 

Sweassey 

tt 

36  N.: 

,  R.  ]  E., 

Sec. 

Montgomery 

" 

36  N., 

,  B.'l  E., 

Sec. 

Hypocrite 

(( 

36  N. 

,  R.  1  E., 

Sec. 

Grave-jfard 

It 

36  N., 

,  B.  1  E., 

Sec. 

Turkey-Hill 

tt 

•  -      tt 

36  N. 

,  B.  1  E., 

,  Sec. 

!,  E.  JofS.  E.  }. 
2,  S.  E.  J. 
12,  S.  W.  l 
12,  S.  W.  }. 

14,  E.  i  of  N.  W.  J.  Not  worked. 

15,  E.  I  of  N.  W.  J.  Not  worked. 
34,  W.  JofN.  W.  i. 
2,  N.  E.  f.     Not  worked. 
12,  W.  J  of  N.  E.  J. 
34,  W.  I  of  S.  E.  }. 
14,  W.  JofS.W.  J.  Networked. 
15. 

22,  E.  J  of  S.  W.  1.  Networked. 
19,  W.JofN.E. }.  Networked. 

17,  W.  Jof  N.  W.  J. 

6,  E.  i  of  S.  W.  }. 

18,  E.  Jof  S.  E.  J. 

7,  S.  W.  i. 
22,  E.  i  of  N.  W.  }.  Not  worked. 

8,  E.  i  of  N.  E.  J. 
7,  AV.  i  of  N.  E.  J. 


Of  all  these  diggings,  the  Ismael,  in  past  years,  has  been  the 
most  productive,  and  most  worked ;  having,  during  a  period,  fur- 
nished more  mineral  than  all  the  rest.  But,  during  the  present  year, 
Pigeon-Roost  and  Trash  Diggings  have  yielded  the  most  mineral. 
The  country,  in  this  section,  is  very  broken,  and  many  of  the  hills  are 
between  150  and  200  feet  high.  The  rock  is  the  magnesian  lime- 
stone. The  deepest  shaft  sunk  on  these  mines  is  not  over  eighty-five 
feet,  and  the  average  depth  of  all  of  them  is  not  over  forty  feet. 

The  Flint  and  the  Bit  Diggings  lie,  principally,  upon  the  top  of 
a  ridge,  and  cover  about  fifteen  acres  of  land.  The  deepest  shaft  I 
measured  was  thirty-one  feet,  from  the  bottom  of  which  a  hard  quat- 
zose  magnesian  limestone,  intermixed  with  decomposing  chert,  had 
been  thrown  out. 

The  Pigeon-B.oost,  the  Strawberry  and  the  Trash  Diggings,  cover 
about  fifty  acres;  all  of  them  being  on  the  same  ridge,  and  the 
Trash  nearest  the  summit ;  the  Pigeon  is  'less  elevated,  and  more 
on  the  side  of  the  ridge;  the  Strawberry  lies  nearest  the  ad- 
jacent ravine. 

D— II.— 2. 
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At  the  Trash  Diggings,  the  shafts  are  about  fifty  feet  deep ;  the 
depth  X)f  the  clay  is  about  thirty  feet,  and  below  it  is  the  mag- 
nesian  limestone.  The  mineral  found  here  is  small  (hence  the  name 
of  the  diggings),  and  has  been  obtained  from  both  the  clay  and  the 
rock. 

At  Pigeon-Roost,  the  shafts  are  between  fifty  and  sixty  feet  deep, 
and  the  mineral  is  found,  principally,  in  the  clay,  and  in  the  loose, 
tumbling  rock  beneath  it.  At  the  Strawberry,  the  shafts  are  from 
twenty-five  to  thirty  feet,  and  the  rock  is  found  nearer  the  surface 
face  of  the  ground.  The  mineral  has  been,  principally,  obtained 
from  openings  and  caves,  in  the  rock. 

The  Bluff  Diggings  lie  on  the  East  side  of  a  high  and  steep  ridge. 
The  shafts  are  all  shallow,  and  none,  perhaps,  over  twenty-five  feet. 

The  Polecat  Diggings  lie  on  the  top  of  a  ridge,  that  runs  nearly 
north-east  and  south-west.  The  diggings  run  nearly  parallel  with 
the  top  of  it,  and  have  been  principally  confined  to  clay,  excepting 
at  the  southern  extremity,  where  the  mineral  has  been  found  princi- 
pally in  the  rock,  accompanied  with  tifi".  The  shafts,  at  this  point, 
range  from  eighteen  to  twenty-three  feet  in  depth. 

The  Cofi"ee-Pot  Diggings  are  on  the  east  side  of  a  ridge,  and 
cover  about  two  acres  of  ground.  The  shafts  measured  varied  from 
thirty-four  to  fifty  feet  in  depth.  The  mineral  here  has  been  ob- 
tained from  the  clay  alone.  On  the  west  of  the  same  ridge  are  the 
Maury  Diggings,  in  which,  also,  the  mining  has  been  confined  to 
the  clay. 

The  Ismael  and  Grave- Yard  Diggings  lie  close  together,  and  cover 
about  fifty  acres.  The  average  depth  of  the  shafts  is  about  forty 
feet.  The  mineral  found  here  is  in  openings  in  the  rock,  and  the 
depth  of  it  is,  generally,  about  sixteen  feet. 

None  of  the  other  diggings,  at  the  Fourche  ^  Courtois,  were 
visited,  as  our  time  was  limited  and  the  mining  suspended  at 
them. 

These  mines  have  been  worked  for  the  last  forty  years,  but 
now  nothing  like  the  number  of  miners  are  engaged  that  formerly 
were.  About  1831  there  were  as  many  as  200  persons  engaged ;  but, 
during  the  present  year,  there  have  not  been  over  thirty  miners  em- 
ployed, and  these  not  constantly.  Of  their  yield,  anterior  to  1837, 
though  very  great,  it  is  now  impossible  to  obtain  any  reliable  state- 
ment. For  the  succeeding  years,  I  am  enabled  to  present  a  very 
accurate   statement,  furnished  me   by  Major   Manning,   at  whose 
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furnace  all  the  mineral,  obtained  from  the  above  diggings  since 
1837,  was  smelted,  and  for  -which  I  refer  you  to  the  remarks  under 
the  heading,  "Furnaces  of  Washington  county." 

RICHWOODS. 

At  this  point,  there  has  been  more  or  less  mining  for  the  Jast 
forty  years ;  though,  at  present,  there  is  but  comparatively  little.  The 
points  at  which  mining  has  been  carried  on  are  very  many,  and 
the  success  has,  certainly,  been  such  as  to  justify  farther  and  deeper 
exploration;  while  the  geological  formation  is  such,  as  gives  still 
stronger  guaranty  that  abundant  stores  of  mineral  will  yet  be  found 
at  other  points.  Among  the  more  important  points  may  be  enu- 
merated — 

THE  OID  LA  BEAUMB  MINES. 
Town.  40  N.,  R.  2  E.,  Sec.  32. 

These  mines  cover,  in  all,  an  area  of  some  thirty  acres.  The  prin- 
cipal diggings  are  confined  to  the  two  sides  of  a  ridge,  running  north- 
east and  south-west,  and  extend  from  the  spur  to  the  top  of  the  hill, 
which  is,  probably,  not  over  seventy-five  feet  in  height. 

The  greatest  depth  which  has  ever  been  reached,  is  eighty  feet, 
though  most  of  the  digging  has  been  limited  to  depths  of  from  six 
to  twenty  feet ;  at  which  depth,  either  rock  or  water  interferes,  that 
are,  in  Missouri,  so  often  regarded  as  the  insuperable  obstacles  to  far- 
ther and  deeper  mining ;  though,  often,  a;  pickaxe  can  remove  the  one, 
and  a  windlass  and  bucket  bail  out  the  other. 

The  mineral  is  represented  as  occurring  in  horizontal  sheets,  ac- 
companied by  heavy  spar,  and  running  down  to  different  levels. 
This  mine,  according  to  Mr.  P.  E.  Blow,  who  has  been  smelting  for 
many  years,  at  Richwood,  has  yielded,  for  the  last  forty  years,  a 
large  amount  of  mineral,  varying  from  200,000  to  600,000  pounds 
of  mineral  per  annum.  It  has  lately  been  purchased  by  Mr.  Wm. 
Skewes,  who  is  now  preparing  to  explore  them ;  and,  I  doubt  not,  it 
will  be  done  with  the  same  skill  and  ability  which  he  has  displayed 
at  the  Vall^,  the  Cove,  and  the  Mount  Hope  Mines. 

FRENCH  DIGGINGS. 
Town.  40  N.,  R.  2  E.,  Sees.  21  and  28. 

These  mines  have  been  but  little  worked  for  the  last  four  years. 
Previous  to  1843,  they  had  yielded  abundantly,  from  superficial  dig- 
gings, of  from  three  to  twelve  feet.  They  were,  afterwards,  in  1843, 
worked  by  Mr,  Thos.  M.  Taylor,  when  the  average  depth  of  the 
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mining  was  not  deeper  than  sixteen  feet.  At  an  average  depth  of 
twenty  feet  beneath  the  surface,  rock  or  water  was  encountered,  and 
this  was  the  limit  beyond  which  the  mining  did  not  extend.  These 
have  yielded,  according  to  Mr.  Blow,  from  1844  to  1850,  from 
300,000  to  500,000  pounds  of  mineral  per  annum. 

East  of  the  above,  and  on  the  confirmation  to  F.  M.  Benoist, 
there  have  also  been  some  shallow  diggings,  from  six  to  twelve  feet 
deep,  and  which  have  yielded  from  100,000  to  200,000  pounds  of 
mineral  per  annum.  In  addition  to  the  above,  are  the  following,  in 
this  neighborhood:  — 

Ben.  Hornie's  Diggings,  IJ  miles  N.  E.  of  old  LaBeaume  Mines.     Not  worked. 
Goddard  "  IJ  miles  N.  E.  '  "      "        "  "  "        " 

Rogers'  "  3    miles  N.  "       "        "  "  "         " 

Charboneau  "  the  mining  on  which  was  confined  to  the  clay,  and  yield- 

ed, according  to  report,  not  less  than  100,000  pounds  of  mineral. 

The  Old  Dutch,  or  East-Wood  Diggings,  lie  on  the  side  of  a  hill, 
and  have  been  worked,  in  a  south-west  direction,  for  200  yards. 
The  mineral  is  represented  as  being  found  here  in  a  vertical  fissure, 
and  having  a  thickness  of  from  one-quarter  of  an  inch  to  six  inches. 
in  width.  For  the  only  returns  of  the  produce  of  the  Richwood 
Mines,  that  I  have  been  able  to  obtain,  in  addition  to  the  above,  I 
refer  you  to  the  remarks  on  Furnaces. 

The  above  are  all  the  mining  points,  in  Washington  county,  that 
I  could  visit,  or  of  which  I  could  obtain  reliable  information,  from 
responsible  persons.  I  endeavored  to  visit  all  at  which  I  could  learn 
that  persons  were  then  actually  engaged  in  mining ;  but  I  am  well 
satisfied  that  the  above  embraces  but  a  small  list  of  the  localities,  at 
which,  during  some  period  or  other,  mining  has  been  carried  on. 

LEAD   FTJENACES   0¥  WASHINGTON   COUNTY. 

There  are  now  fourteen  furnaces  in  operation  in  Washington 
county,  during  a  greater  or  less  portion  of  the  year. 

HIQGINBOTHAM'S  FURNACE. 
Town.  39  N.,  R.3.  E.,  See.  27. 

This  is  the  only  point  in  the  south-eastern  part  of  the  State, 
known  to  me,  at  which  the  old  log  and  ash  farnaces  are  still  used. 
Mr.  H.  reports,  that,  with  the  log  furnace,  he  obtains  an  average 
yield  of  fifty  per  cent. ;  and  from  the  ashes,  by  means  of  the  ash 
furnace,  twenty  per  cent.  more.  Most  of  the  mineral  smelted  here 
comes  from  within  half  a  mile  of  the  furnace ;  and  all  has  been  ob- 
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tained  from  Washington  county,  excepting  7,000  or  8,000  pounds, 
that  was  procured  from  Lee's  Diggings,  in  Jefferson  county.  He 
has  been  smelting  for  seventeen  years  ;  but,  unfortunately,  could  give 
no  more  minute  and  accurate  statement  of  the  ore  smelted,  than 
that  the  total  amount,  during  this  period,  -was  between  three  and 
four  millions  of  pounds.  His  lead  was  sent  to  Selma  and  Plattin 
Rock ;'  and  from  the  books  of  these  shipping  points,  I  copied  the 
following  amounts,  received  from  him,  during  the  annexed  years, 
which  were  all  that  I  could  find :  — 


1841, 

95,882  lbs.  of  lead.                   1847, 

70,480  lbs.  ofl( 

1842, 

6,294           "                         1848, 

51,128 

1843, 

63,462            "                          1849, 

86,281 

1844, 

61,804            "                           1851, 

43,68d* 

1845, 

71,888            "                          1853, 

14,624            " 

1846, 

133,810            "                           1854, 

T.  &  W.  MURPHBEY'S  FURNACE 

2,968 

Town.  39  N,  R.  3  E.,  Sec.  28,  S.  W. 

H- 

This  furnace  was  built  in  1848 ;  it  is  a  Scotch  hearth ;  and  the 
blast  is  produced  by  water  power.  Most  of  the  mineral  smelted  here, 
has  been  obtained  from  the  neighborhood,  within  six  or  seven  miles. 
The  amount  of  mineral,  belonging  to  the  proprietors,  smelted  here 
since  the  commencement  of  operations,  as  given  me,  by  Mr.  Mur- 
phrey,  is  1,209,278  pounds.  In  addition  to  this,  there  was  a  quan- 
tity smelted  here  for  other  persons ;  and  he  places  the  average  amount 
at  220,000  pounds  per  annum:  — 


YEAR. 

ORE. 

LEAD.. 

1848 220,000  yielding  70 

per  cent. 

154,000 

1849, 

220,000 

154,000 

1850, 

220,000 

154,000 

1851, 

220,000 

154,000 

1852, 

220,000 

154,000 

1853, 

220,000 

154,000 

1854, 

220,000 

154,000 

1,540,000 

1,078,000 

I 

.ONS'S 

i  i?  URN  ACE— OLD  MINES. 

This  furnace  has  been  in  operation  since  February,  185B.  It  is 
a  Scotch  hearth,  and  the  blast  is  produced  by  horse  power.  The 
greater  portion  of  the  mineral  smelted  here,  comes  from- the  Shore, 
Arquait,  Mud-Town,  Camp,  Rowdy  and  Block  Diggings.  The  amount 
of  mineral  smelted  was  furnished  me  by  Mr.  Long :  — 
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From  Feb.,  1853,  to  Got.  14,  '53,  178,000  lbs.  of  ore.    127,000  lbs.  of  lead. 
From  Oct.  14, '53,  to  Oct.  14, '54,  350,000        "  245,000        " 


WHITE'S  FURNACE  — OLD  MINES. 


This  is  a  double  Scotch  furnace,  oqiC  of  which  was  used  by  Mr. 
C.  White,  and  the  other,  by  Mr.  La  Marque ;  the  blast  produced  by 
water  power.  It  was,  probably,  built  in  1838,  and  was  used  by 
John  C.  Reed  &  Co.,  up  to  1840,  when  it  came  into  the  possession 
of  Mr.  C.  White,  who  had  the  control  of  one  of  the  furnaces ;  the 
other  was  in  charge  of  Mr.  La  Marque  up  to  1849,  when  he  died. 
A  statement  of  the  amount  of  ore  smelted,  by  Mr.  C.  White,  has  been 
kindly  furnished  me  by  Mr.  Thomas  White;  and  of  that  smelted,  by 
Mr.  La  Mar^e,  I  have  been  able  to  obtain  no  more  minute  and  ac- 
curate statement,  than  that  furnished  me  by  Mr.  Boldue,  who  had 
the  kindness  to  make  inquiries  of  Mrs.  La  Marque,  and  reported, 
that  Mr.  La  Marque,  for  the  thirty  years  previous  to  his  death,  had 
smelted  not  less  than  an  average  of  half  a  million  pounds  of  mineral 
per  annum-  The  lead  of  Mr.  White  was  sent  mostly  to  Selma,  while 
that  of  Mr.  La  Marque  was  sent  to  Herculaneum,  Selma,  Plattin 
Rock  and  Rush  Tower. 

For  the  purpose  of  showing  the  amount  of  lead,  made  at  this 
furnace,  I  shall  double  the  amounts,  reported  to  me  to  have  been 
smelted  by  0.  White,  and  which  will  be  rather  under  than  above  the 
true  amount  of  lead  made. 

The  ore  smelted  by  C.  White,  was  obtained  from  Mud-Town,  New 
Shibboleth,  Bee  Mine,  Masson,  Tarpley,  and  others,  in  the  neigh- 
borhood of  the  old  mines ;  while  that,  smelted  by  Mr.  La  Marque, 
came  from  the  Bluff,  Masson,  and  the  immediate  neighborhood  of  the 
old  mines.     Statement  of  mineral,  smelted  by  Mr.  C.  White  :  — 


TOTAL  Am't.  of  lead 

TEAK. 

ORE.          LEAD OALCULATED.    MADE  AT  THE  EUENACE 

1842, 

441,536 

309,075 

618,150 

1843, 

.   618,396 

432,877    .   ■ 

865,754 

1844, 

764,162 

534,914 

1,069,828 

1845, 

573,112 

401,179 

802,358 

1846, 

613,707 

429,595 

859,190 

1847. 

596,067 

417,247 

834,494 

1848, 

£06,213 

354,349 

718,698 

1849, 

597,821 

418,475 

836,950 

1850, 

431,438 

302,007 

302,007 

1851, 

230,564 

161,388 

161,388 

1852, 

338,698 

237,089 

237,089 

1853, 

216,000   . 

150,500 

150,500 

1864, 

66,000 

46,500 

45,500 
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Mr.  C.  White  died  in  1853,  since  which,  comparatively  little  haA 
been  done  at  this  furnace,  and  this  will  satisfactorily  explain  the 
obvious  falling  off  in  the  produce  of  this  furnace. 

MoILVAINE'S  rURNACE. 
ToiTii.  37  N.,  K.  2  E.,  Sec.  15. 

This  fui-nace  is  a  Scotch  hearth,  blast  produced  by  water  power, 
and  was  first  in  the  hands  of  S.  T.  Dunklin ;  and,  in  1851,  passed 
into  the  hands  of  Col.  Mcllvaine.  To  Mr.  Daly,  and  to  Col.  Mcll- 
vaine,  I  am  indebted  for  the  following  statement  of  mineral  smelted 
here,  from  1842,  to  November,  1854 :  — 


TEAR. 
1843, 

1844, 
1845, 
1846, 
1847, 
1848, 
1849, 
1850, 
1851, 
From 


OEE  SMELTED. 

617,143 
484,440 
404,032 
525,702 
448,228 
484,548 
223,339 
240,000 
169,356 


1st  of  March  to  1st  Sept., 

1st  Sept.,  1851,  to  1st  Sept.,  '52,  580,235 

1st  Sept.,  1852,  to  1st  Sept.,  '53,  517,614 

1st  Sept.,  1853,  to  1st  Sept.,  '54,  602,172 


LEAD  —  MADE  FKOM 

CALCULATION. 

432,000 

389,108 
282,823 
367,992 
313,760 
339,184 
156,337 
168,000 
118,549 
406,164 
362,330 
421,520 


Much  of  the  ore,  smelted  at  this  furnace,  came  from  the  lands  of 
the  late  John  Perry,  in  "Washington  county :  viz.,  Lupton,  Brushy 
Run,  Burt  Diggings,  Sixteenth  Section  and  Old  Citadel ;  and  from 
these,  from  1st  March,  1851,  was  obtained  1,302,785  pounds  of 
mineral. 


DEANE'S   FURNACE. 


This  furnace  is,  also,  in  the  neighborhood  of  Potosi,  and  is  a 
Scotch  hearth,  the  blast  being  produced  by  water  power.  Most  of 
the  mineral  smelted  here,  came,  in  all  probability,  from  the  imme- 
diate vicinity  of  Potosi.  I  obtained  from  the  Selma  books,  the  fol- 
lowing amounts  of  lead,  sent  by  the  diiferent  proprietors  of  this 
furnace,  during  the  several  years  :  — 

YEAR.  LEAD  —  LBS. 

1843,  from  May 128,316 

1844,  " 108,902 

1845,  " 284,446 
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TEAK.  LEAD LBS. 

1846,  from  May 210,378 

1847,  " 186,267 

1848,  " 115,224 

1849,  " 93,234 

1850,  " 166,297 

1851,  '• 147,098 

1852,  "            71,312 

1853,  ''                    87,498 

1854,  " 111,728 


KBNNETT'S  PUKNACB,  AT  SHIBBOLETH. 

This   furnace  was  built   in  1848,  and   commenced  smelting  in 
June,  of  that  year.     The  mineral  smelted  here,  came  from  Cannon, 
Liberty,  Neasson,  New  Diggings,  Shibboleth  and  Bellefontaine. 
The  amount  smelted,  as  given  me  by  Mr.  John  Latty,  was :  — 

From  June,  1848,  to  March,  1850, 
"     March,  1850,  to  December,  1852, 
"     December,    1852,   to  May,  1854, 
"    May,  1854,  to  October,  1854. 

Giving  an  average  for  — 

YEAK. 

1848,  from  June, 

1849,  " 
1850, 
1851, 
1852, 

1853,  " 

1854, 


594,895  lbs.  of  ore. 

.  1,053,367 

t<       n 

495, 59  J 

>    " 

186,482  " 

OKE. 

LEAD. 

198,298 

138,809  lbs 

339,940 

237,958  " 

375,857 

263,100  " 

383,040 

268,128  " 

380,2T3 

266,191  " 

349,836 

244,885  " 

303,094 

212,166  " 

BOASE'S  TORNACE,  ON  MILL  CREEK. 

Mr.  Boase  has  been  smelting  for  twenty-five  years ;  and,  during 
the  last  twelve  or  fourteen  years,  has  been  using  the  Scotch  hearth 
and  slag  furnace.  The  only  returns  of  the  amount  of  lead  made 
by  him,  was :  — 

LEAD LBS. 

For  1852 100,000 

"  1853 84,000 


HOPEWELL  FURNACE,  BELONGING  TO  ME.  JOHN  EVENS. 

Mr.  Evens  has  been  smelting  for  thirty  years ;  and,  for  the  last 
eighteen,  at  Hopewell.  He  has  both  a  Scotch  hearth  and  slag  fur- 
nace.     His  present  furnace  was  built  in  1839.     Of  the  amount 
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made  each  year,  lie  was  unable  to  give  me  a  full  statement ;  and  I  sub- 
join the  following  table,  copied  from  the  Selma  books,  although  con- 
fident it  does  not  represent  the  full  amount  made :  — 

YBAE.  LEAD  —  LBS. 

1841, 388,222 

1842, 465,748 

1843, 520,400 

1844, 517,482 

1845 706,596 

1846 411,496 

1847 313,663 

1848 440,296 

1849 354,072 

1850, 273,008 

1851, 389,125 

1852, 399,654 

1853, 272,234 

1864,  to  October 205,074 

WALTON'S  FURNACE. 

This  furnace  has  been  in  operation  fourteen  years;  and  the 
greater  portion  of  the  lead  made  there,  was  from  slag.  The  mineral 
smelted  was,  principally,  from  Fourche  si  Courtois.  As  Mr.  Walton 
was  unable  to  give  accurate  returns,  I  subjoin  the  following  amounts, 
copied  from  the  Selma  books :  — 

TEAR.  LEAD LBS. 

1841 .  85,828 

1842,    .    .    .    .  ■ 63,344 

1843, 91,180 

1844, 19,236 

1845 30,974 

1846 37,034 

1847, 6,940 

1848, 83,002 

1850, 3,104 

1851 11,422 

1852, 48,266 

1853 16,140 

MANNING'S  FUKNACB,  WEBSTBK. 

•  Major  Manning  has  been  smelting  since  1831.  His  present 
furnace  is  a  Scotch  hearth,  built  in  1836 ;  previous  to  which,  only 
the  log  and  ash  furnaces  were  used  at  this  point.  Previous  to  1837, 
there  were  three  other  smelters  at  "Webster.  All  the  mineral  smelted 
by  him  was  obtained  from  the  Fourche  k  Courtois  mines,  excepting 
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a  small  quantity,  whicli  would  not  exceed  100,000  pounds,  that  came 
from  Crawford  county ;  so  that  the  following  statement,  furnished 
by  him,  not  only  represents  the  amount  made  by  his  furnace,  but 
gives  nearly  the  yield  of  the  Fourche  h  Courtois  mines :  — 


TEAR. 
1837, 

1838, 
1839, 
1840, 
1841, 
1842, 
1843, 
1844, 
1845, 
1846, 


LEAD LBS. 

64,684 
337,386 
237,416 
247,179 
147,804 
199,270 
312,604 
273,259 
374,968 
365,809 


In  addition  to  the  above,  there  was  made,  during  the  above 
period,  450,069  pounds. 


TEAK. 
1847, 

1848, 
1849, 
1850, 
1851, 
1852, 
1853, 
1854, 


MINEBAL. 

LEAD LB 

537,487  calculated 

376,241 

546,820 

382,774 

295,189 

206,632 

309,823 

216,876 

352,203 

246,542 

210,385 

147,270 

190,132 

133,093 

303,375 

1854,  . 

212,363 

to  October, 

.  4,952,239 

Town. 


CEBSWELL-a  raRNACB. 
!  N.,  K.  2  B.,  Sec.  6,  S.  B.  }4  of  S.  W.  J^. 


Mr.  George  Creswell  commenced  smelting,  in  1828,  on  the  Fourche 
si,  Renault,  where  he  remained  two  or  three  years.  He  removed  to 
Cold-Spring  Hollow,  where  he  smelted  for  seven  years.  Thence, 
he  removed  to  his  present  place,  where  he  now  uses  a  Scotch  hearth, 
the  blast  for  which  is  produced  by  water  power.  The  mineral 
smelted  by  him,  comes  mostly  from  his  immediate  neighborhood,  and 
all,  I  believe,  is  obtained  from  Washington  county.  I  subjoin  the 
following  amounts  of  lead,  sent  by  him  to  Plattin  Rock  and  Selma, 
which  were  copied  from  the  books  of  these  shipping  points :  — 


TEAK, 
1841, 

1845, 


LEAD LBS. 

292,570 
233,071 
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YBAB.  LEAD  —  LBS, 

1843 274,205 

1844 274,665 

1845 205,418 

1846 211,888 

1847, 211,078 

1848 210,659. 

1849 277,954 

1850 215,194 

1851 128,874' 

1852, 116,407 

1853 170,462 

1854, 61,788- 

CASEY  AND  CLANCEY'S  FURNACE. 

This  furnace  is  a  Scotch  hearth ;  blast  produced  by  water  power. 
The  ore  smelted  here,  comes  from  their  own  mines ;  some  from 
Potosi ;  and,  since  August,  1853,  perhaps,one-eighth  from  Crawford 
county.  The  amount  of  lead  made  here,  as  furnished  by  Mr.  Casey, 
is  as  follows :  — 

TEAK.  LEAD LBS. 

1849 ....  250,000 

1850 380,000 

1851,    .           ■  420,000 

1852 375,000 

•1853, 250,000 

1854, :    .    .  400,000 

RlCUWOOiyS  FUBNACES. 


At  this  point,  there  have  been  two  furnaces  operating  for 
a  number  of  years ;  one,  formerly  belonging  to  Mr.  Roussin, 
and  the  other,  for  ten  years,  to  Mr.  P.  E.  Blow.  From  these,  I 
have  been  unable  to  obtain  any  more  definite  statement  than  that 
given  me  by  Mr.  Blow,  who  believes  that  the  amount  of  mineral 
smelted  here,  for  the  last  ten  years,  has  been  not  less  than  1,000,000 
pounds  per  annum. 

Though  the  returns  from  the  furnaces  of  Washington  county  are 
incomplete,  I  shall  add  the  following  statement,  made  from  these,  as 
something  like  an  approximation  of  the  true  amount  of  lead  produced 
from  the  mines  of  this  county.  Of  the  ore  smelted,  at  the  furnaces 
of  Mr.  Higginbotham,  of  Mr.  Boase  and  of  Mr.  Evens,  I  feel  confident 
I  have  not  given  the  full  amounts,  but  have  made  use  of  the  b.est 
data  I  could  get. 
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In  table  1,  \nll  be  found  a  statement  of  the  lead  obtained  from 
Franklin,  Washington  and  St.  Frangois  counties. 

The  lead  made  in  Jefferson,  Washington,  St.  Fran§ois,  Ste. 
Grenevieve  and  Madison  counties,  has,  most  of-  it,  been  sent  to  some 
one  of  the  shipping  points  on  the  Mississippi  river.  In  past  years, 
Herculaneum  and  Ste.  Grenevieve  were  the  points  to  which  most  of 
the  lead  was  sent.  Latterly,  other  points  have  received  far  greater 
quantities.  I  have  made  efforts  to  obtain  full  statements  of  all  the 
lead  shipped  from  Salt  Point,  Herculaneum,  Selma,  Rush  Tower, 
Ste.  Grenevieve  and  St.  Mary's  Landing ;  but,  from  most  of  them, 
have,  as  yet,  been  unable  to  obtain  any  returns.  For  the  full  state- 
ment of  the  amount  received  at  Selma,  I  am  indebted  to  the  kind- 
ness of  Mr.  Foster,  who  furnished  it  to  Dr.  Shumard ;  and  for  that 
of  Plattin  Rock,  I  am  indebted  to  Mr.  I.  Wilkinson,  for  the  amount 
for  1845;  and  the  amounts,  for  the  remaining  years,  were  taken 
from  the  receipt  book,  kept  there  by  Geiger,  Boise  &  Co.  These 
will  be  found  in  the  annexed  table.  No.  2. 

Much  mineral  has  been  taken  directly  by  land  to  St.  Louis,  in 
addition  to  that  sent  to  the  shipping  points  on  the  river. 
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TABLE  II.  — STATEMENT  OJ   AMOUNT  OF  LEAD,  RECEIVED   AT   SELMA  AND 
PLATTIN  BOCK. 


Year. 

Selma. 

PlattinRock. 

*Rush  Tower 

.    Total  Am't. 

18'4 

219,003 

219,003 

1825, 

864,364 

864,364 

1826 

1,392,766 
1,674,169 

1,392,766 
1,674,169 

1827, 

1828, 

2,962,831 

2,962,831 

1829 

1,936,632 
1,899,951 
1,323,902 
3,615,952 
3,835,878 
2,958,897 
3,346,347 
2,930,516 
2,560,812 
3,025,085 
3,990,814 
3,127,877 
3,715,448 
2,290,178 
2,829,780 

1,936,632 

1,899,951 

1,323,902 

3,615,952 

3,835,878 

2,958,897 

3,346,347 

2,930,510 

2,560,812     1 

3,025,085 

3,990,814 

3,127,877 

3,715,448 

3,139,270 

3,524,660 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1S39 

1840 



1841 

, 

184.9 

849,092 
694,880 

1843,      . 

1844, 

2,694,730 

915,056 

3,609,786 

1845,     . 

2,906,580 

556,414 

923,025 

4,386,019 

1846,     . 

2,015,375 

722,005 

839,755 

3,577,135 

1847,     . 

2,169,674 

486,085 

885,987 

3,541,746 

1848,     . 

1,877,469    j 

386,826    1 

915,269 

3,179,564 

1849,     . 

1,531,220     1 

795,541     i 

727,967 

3,054,728 

1850,      . 

1,759,338     : 

55,887 

857,218 

2,672,443 

1851,     . 

2,354,233 

157,541 

632,867 

3,144,661 

1852 

2,084,574    1 
1,940,793     ': 
1,465,428    i 

1 

653,561 
687  058 

2,738,134 
2,627,851 
2,132,364 

1853,     . 

' 

1854,  to  October, 

666,930 

86,709,605     1 

From  the  preceding  tables,  it  will  be  seen,  that,  from  the  incom- 
plete returns  received  from  the  furnaces,  there  have  been,  from  1848 
to  1854,  obtained  from  a  portion  of  the  mining  country  of  Missouri. 
53,663,696  pounds  of  lead;  and  that,  from  only  three  shipping  points, 
at  least,  86,T09,605  pounds  have  been  forwarded,  from  1824  up  to 
October  of  the  present  year.     If  to  this  last  be  added  the  19,483,382 


*  Rush  Tower  became  a  shipping  point  in  November,  18tl,  and  to  it  was  sent  all  the  lead,  made  at 
Perry's  Mine,  and,  doubtless,  mnch  more.  I  have  placed  here  the  amount  made  at  Perry's  Fomace,  of 
which,  an  accurate  statement  will  be  obtuned,  by  adding  the  yield  of  Perry's  Big  Lode,  and  half  of  that 
from  "Earpley's  Miae. 
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pounds,  made  at  Valla's  Mine,  in  St.  Frangois  county,  and  all  of 
wtich  was  sent  to  Ste.  Genevieve,  we  would  have  for  tlie  least  total 
amount,  shipped  from  four  points  on  the  river,  106,193,382  pounds 
during  this  period,  giving,  for  the  average  annual  amount,  3,425,593 
pounds.  But,  that  it  was  far  greater,  will  be  evident  to  you,  from 
an  examination  of  the  above  data.  How  much  greater,  I  leave  for 
others  to  show;  my  object  being  now,  only  to  present  facts,  to  which, 
by  farther  explorations,  others  can  be  added,  until  all  the  materials 
can  be  gathered  for  a  full  and  complete  description  of  the  Missouri 
mining  region. 

Have  we  any  evidence,  in  the  above  statistics,  that  there  has  been 
a  falling  off  in  the  produce  of  the  Missouri  mines?  The  amount 
produced  this  year  will  fully  equal  that  of  the  last,  and  the  produce 
of  1853  was  greater  than  that  of  1852.  Compared  with  reliable  statis- 
tics, which  have  been  published,  I  cannot,  from  the  above,  see  any 
evident  indication  of  a  decline.  -  Schoolcraft,  in  1819,  found  forty- 
five  lead  mines  actually  worked-  in  Missouri,  giving  employment  to 
1,100  hands ;  and  he,  from  the  returns  obtained,  from  the  few  ship- 
ping points  that  then  existed,  and  to  which  all  the  lead  then  ob- 
tained was  sent,  gave,  as  the  annual  yield  of  the  mines,  a  little  over 
three  million  pounds.  At  present,  I  do  not  believe  that  there  are 
even  forty-five  lead  mines  actually  worked ;  and  were  I  to  leave  out 
of  consideration  Perry's,  Valla's  and  Skewes'  mines  (which  are 
worked  regularly  and  constantly,  with  a  nearly  uniform  number  of 
hands,  most  of  which  are  the  slaves  of  the  proprietors),  I  should  con- 
sider, after  my  observations  and  inquiries,  that  it  would  be  a  large 
estimate  to  place  the  number,  actually  engaged  in  mining,  at  200 
persons.  And,  nevertheless,  we  find  that  the  average  annual 
produce  of  the  mines,  for  the  last  fourteen  years,  has  been  over 
3,833,121  pounds.  There  will  be,  as  there  have  been,  fluctuations 
in  the  yield  of  particular  mines ;  but  this  affects  but  little  the  total 
yield  of  the  whole.  There  are  many  rich  mines  lying  now  entirely 
idle,  for  reasons  that  are  altogether  personal ;  and  during  the  last 
two  years,  some  valuable  mining  tracts  have  remained  almost  entirely, 
if  not  quite  unworked,  simply,  because  they  were  soon  to  be  put  up 
to  the  highest  bidders ;  and  miners  were,  in  general,  unwilling  to 
invest  their  labor,  while  uncertain  how  long  the  right  of  mining 
would  be  secured  to  them ;  when  no  assurance  could  be  given  that 
they  should  continue  to  reap  the  advantage  of  any  discoveries  they 
might  make,  and  when  there  was  every  possibility  that  their  labors  and 
discoveries  would  only  be  for  the  advantage  of  some  unknown  party. 
E — II. 
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But,  even  did  full  and  accurate  returns  show  an  evident  decline, 
I  should  not  then  view  it  as  an  indication  that  our  mineral  treasures 
were  beginning  to  be  exhausted  ?  for,  after  visiting  most  of  the  scenes 
of  mining  operations,  I  inferred  that  the  statistics  would  show  an 
evident  decline  in  the  annual  produce,  as  compared  with  former 
years.  This  inference  was  drawn  entirely  from  the  general  character 
of  the  mining. 

That  fully  three-fourths  of  all  the  mineral  obtained,  in  Missouri, 
has  been  from  clay  diggings,  that  overlie  the  rock,  I  think  not  an 
unfair  nor  unreasonable  estimate.  Such  diggings  have  been  every 
where,  in  certain  counties,  very  abundant;  and  as  any  one  could 
secure,  by  the  payment  of  a  reasonable  rent,. the  privilege  of  mining 
on  them,  there  was  every  inducement  for  persons,  not  proprietors, 
to  flock  from  one  digging  to  another.  As  a  general  rule,  the  pro- 
prietors of  the  land  are  not  actually  engaged  in  mining,  but  the 
wealth  of  their  property  is  developed  by  those,  whose  other  occupa- 
tions give  them  some  leisure,  and  who  follow  mining,  not  constantly, 
but  irregularly,  and  at  intervals.  Consequently,  most  of  the  mining 
has  beeii  without  system,  and  conducted  on  the  most  economical 
scale.  Neither  the  means  of  the  miners,  nor  the  mining  right  secured 
to  such  persons,  would  justify  any  great  outlay  of  capital  in  the  im- 
provement of  property,  to  which  they  have  no  permanent  title,  and 
of  which  they  are  liable,  at  any  moment,  to  be  dispossessed,  by  a 
change  of  proprietors.  As  a  necessary  consequence,  shafts  are  sunk, 
only  where  the  least  labor  is  required,  and  the  least  time  demanded. 
Frequently,  they  are  driven  no  deeper  than  the  earth  can  be  thrown 
out  with  the  spade.  Should,  however,  perseverance  and  the  prospects 
induce  them  to  go  deeper,  an  offset  is  made  a  few  feet  below  the  sur- 
face, on  which  the  clay,  obtained  from  a  still  lower  depth,  can  be 
thrown ;  and  below  this,  they  are  not  often  willing  to  descend,  unless 
mineral  is  in  sight.  When,  however,  encouraged  by  success,  and 
by  the  daily  returns  for  their  labor,  they  descend  still  deeper ;  a 
temporary  windlass  is  put  up,  that  can  be  carried  from  'shaft  to 
shaft ;  and  should  they,  aided  by  this,  excavate  the  rock,  it  is  an 
exception  to  the  general  rule,  that  they  go  deeper  than  they  can 
penetrate  with  the  pick  and  gad,  driven  by  muscular  strength.  In 
general,  cribbing  is  an  outlay  of  labor  and  time,  not  justified  by 
their  temporary  proprietorship.  Thus,  everything  is  done  on  the 
most  economical  scale,  and  in  a  manner  often  injurious  to  the  repu- 
tation of  the  mines ;  for  the  object  is,  immediate  and  daily  returns 
for  their  labor. 
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That  the  clay  diggings  may  be  nearly  exhausted,  on  the  well- 
known  localities,  is  not  improbable ;  for,  most  certainly,  they  are  suffi- 
ciently riddled  with  shallow  shafts,  to  have  obtained  all  the  mineral. 
But  the  mineral  is  found  not  alone  in  the  clay,  but,  also,  in  the  rock. 
Many  points,  at  which  it  has  been  thus  found,  and  which  have 
been  explored  for  a  few  feet  only,  have  been  already  noticed.  But, 
that  not  a  tithe  of  the  places,  at  which  it  has  been  thus  desposited, 
has  been  discovered,  I  feel  confident.  It  is,  principally,  from  the 
explorations  there,  that  must  be  obtained,  in  future,  a  great  portion 
of  the  produce  of  the  Missouri  mines.  This  will,  however,  require 
capital,  the  erection  of  proper  machinery,  systematic  and  uninter- 
rupted mining,  and  increased  facilities  by  railroads  for  transporta- 
tion ;  and  with  such  aid,  we  have  every  assurance,  from  the  success 
of  the  Vall^,  the  Perry,  the  Skewes  and  the  Shore  mines,  that 
Missouri  will  continue,  for  years,  to  contribute  to  commerce  a  not  less 
annual  produce  of  lead,  than  she  has,  in  past  years,  for  the  use  of 
aits  and  manufactures. 

COPPER. 

Though  the  ores  of  this  metal  have  been  found  at  several  points, 
in  this  State,  but  little  has  been  done  towards  developing  and  mining 
this  element  of  State  wealth.  About  1830,  a  large  quantity  of 
copper  ore  was  obtained  in  Washington  county,  five  or  six  miles  east 
of  Caledonia,  at  Walden's  mine.  It  was  worked  by  Capt.  Hughes 
and  Elisha  Walden.  The  mining  was  on  the  side  of  a  low  hill,  on 
which  no  rock  in  place  is  visible.  Nothing  has  been  done,  for  ten 
or  twelve  years ;  and  the  only  indication  of  former  mining  operations, 
in  slight  excavations,  and  the  mass  of  red  ferruginous  earth,  lying 
on  the  hill  side.  From  the  best  information  I  could  get,  the  digging 
was  shallow,  probably  not  extending  deeper  than  fifteen  feet,  and 
the  ore  seems  to  have  been  found  in  a  fissure,  the  course  of  which 
was  north-west  and  south-east.  Of  the  exact  character  of  the  ore, 
I  cannot  speak  positively,  not  having  seen  any  specimens ;  but,  from 
descriptions,  presume  they  were  green  carbonates  and  sulphurets. 
By  Col.  Mcllvaine,  I  am  informed,  that  about  fifteen  tons  of  pig 
copper  were  made  from  the  ore  of  this  mine,  which  was  smelted  at 
a  furnace  on  Big  river,  and  of  which,  in  1832,  he  took  with  him 
tO'  Pittsburgh,  two  tons,  that  were  afterwards  sold  in  Baltimore  for 
sixteen  cents  per  pound. 

Probably,  the  next  mining  of  copper  ores,  was  by  Messrs.  Bredell 
B — ^11-— 2 
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and  Gamble,  at  Copper  Hill,  in  Crawford  county,  in  Town.  40  N., 
R.  2  W.,  Sec.  24,  where  it  was  carried  on  during  1848  and  1849, 
with  much  success.  This  hill,  the  summit  of  which  is  capped  with 
sandstone,  is,  according  to  a  barometrical  observation,  233  feet  high. 
Below  this,  wherever  the  rock  is  exposed,  it  is  magnesian  limestone. 
The  deepest  shaft  sunk  was  103  feet,  besides  which,  there  were  several 
others,  varying  from  seventy  to  eighty  feet  in  depth.  Two  levels 
were  run  from  diflferent  points,  near  the  base  of  the  hill;  one, 
150  feet,  and  the  other  500  feet  in  length,  communicating  with  the 
main  body  of  the  works. 

At  the  time  of  my  visit,  it  was  impossible  to  enter  the  old  works ; 
for,  several  years  ago,  the  proprietors,  having  become  so  engaged  with 
other  occupations,  that  they  could  not  give  it  their  attention,  sus- 
pended operations,  and  it  was,  consequently,  unsafe  to  enter  the  mines. 
From  Mr.  Bredell,  I  learn  that  the  discovery  was  made  here  by 
the  depression  observed  on  the  hill  side ;  that  all  their  shafts  were 
sunk  through  tumbling  rock ;  that  the  mineral  was  amid  this  loose 
rock,  and  that  there  were,  in  all  their  excavations,  no  well-defined 
walls  ever  found.  The  ores  obtained  here,  were  gray  sulphuret,  red 
oxide  and  blue  carbonate.  These  ores,  together  with  the  small  pro- 
portion obtained  from  the  Silver  Hollow  and  the  Phillips  mine, 
were  smelted  at  their  furnace  on  the  Meramec,  and  the  pig  metal  , 
made,  was  sold  for  $31,366 ;  which,  on  the  supposition  that  it  was 
sold  for  sixteen  cents  per  pound,  would  give,  for  the  total  amount  of 
pig. copper  made,  195,038  pounds,  or  nearly  eighty-eight  tons.  But 
the  most  extensive  explorations  for  copper  ore  in  the  State,  and  those 
most  energetically  and  systematically  carried  on,  have  been  at  the 

STANTON  COPPER  MINE, 
Town.  40  N.,  B.  2  W.,  Sec.  2, 

where  mining  was  commenced  by  the  present  Company,  in  1851, 
and  has  been  continued  to  the  present  date,  without  interruption. 

This  mine  is  in  the  spur  of  a  ridge,  the  course  of  which  is  about 
N.,  70°  E.,  terminating,  at  its  eastern  extremity,  in  a  valley.  In 
most  places,  this  ridge  is  covered  with  soil,  with  now  and  then,  on 
its  top  and  sides,  an  exposure  of  rock.  As  we  pass  from  its  eastern 
extremity,  along  the  top  of  it,  we  find  no  other  rock  than  magne- 
sian limestone,  in  place,  until  within  300  yards  of  the  range  of  the 
shafts,  where  sandstone  is  found  both  on  the  top  and  sides.  At  the 
eastern  extremity  of  the  ridge,  the  magnesian  limestone  is  almost 
perfectly  horizontal,  with  no  perceptible  dip,  until  it  approaches 
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the  sandstone,  when  it  is  seen  dipping  down  for  a  short  distance, 
at  an  angle  of  ten  or  fifteen  degrees,  to  the  west.  This  sandstone 
continues  west  for  about  600  feet,  visible  at  points,  both  on  the 
top  and  sides  of  the  ridge;  but  no  other  rock  was  seen  (except- 
ing on  the  south  side,  and  near  its  base,  where  Dr.  Shumard 
measured  a  brecciated  mass,  eighteen  feet  high,  consisting  of  chert 
and  magnesian  limestone),  until  passing  a  short  distance  west  of  the 
range  of  shafts,  where  the  magnesian  limestone  was  again  visible, 
with,  at  first,  a  dip  of  ten  or  fifteen  degrees  to  the  east;  but  a 
short  distance  further  west,  on  the  same  ridge,  it  was  horizontal. 
In  the  sandstone,  whether  exposed  on  the  ridge,  or  examined  in  the 
driftings,  I  found  no  appearance  of  stratification.  The  surface  of 
the  ridge  is  so  covered  with  soil,  that  it  is  impossible  to  examine  the 
eastern  and  western  junctions  of  the  sandstone,  with  the  magnesian 
limestone;  but  I  infer,  from  examination  of  the  driftings  in  the 
mine,  that  the  western  junction  is  irregular,  with  a  general  course 
across  the  ridge,  of  about  N.,  20°  W. ;  and  that  along  this  line, 
there  is,  in  all  probability,  a  space,  for  some  distance  beneath  the 
surface,  filled  with  the  debris  of  the  two  rocks. 


Plate  11. 


ULFFEBS  DEL 


Jjm^vdindl  Section  of  the  Ridge, 
STANTON  COPPER  MINE,  FBANKLIN  COUNTY. 

On  plate  11,  is  represented  a  longitudinal  section  of  the  ridge, 
whi(3h  will,  probably,  illustrate,  better  than  a  written  description, 
the  dip  and  position  of  the  rocks.  According  to  Dr.  Shumard,  the 
magnesian  limestone  is  the  third  of  the  Missouri  series ;  and  I  have 
no  doubt  that  the  sandstone,  seen  here,  is  that  which  overlies  this 
magnesian  rock.  » 

Most  of  the  mining  done  has  been  in  a  space,  irregular,  so  far  as 
explorations  have  shown,  the  direction  of  which  is  across  and  ex- 
tending below  the  base  of  the  ridge,  and  with  a  general  course  of 
about  north,  twenty  degrees  west,  and  of  an  estimated  width  of  from 
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forty  to  sixty  feet,  bounded  on  the  east  by  sandstone,  and  on  tbe 
vest  by  magnesian  limestone.  This,  so  far  as  explored,  is  found 
filled  with  tumbling  rock,  clay,  chert,  calc  spar  (semi-crystalline,  and 
colored  red  by  peroxide  of  iron),  masses  of  iron  ore  and  copper  ores. 


Fkm  of  Vte  Driftings^from.  a  Surrey 
hg  Dr.  SOm  Seed. 

STANTON  COPPER  MINES,  FEANKUN  CODSTY. 
Scale— 200  feet  to  inch. 


On  plate  12  is  a  vertical  section  of  this  mine,  and  below  it,  pro- 
jected on  the  same  plane,  are  the  drifts,  from  a  survey  of  them  made 
by  Dr.  Reed. 

From  the  vertical  section,  it  will  be  seen  that  there  are  five  shafts, 
the  deepest  of  which  (engine  shaft)  is  115  feet,  and  in  which  is  the 
pump,  worked  by  a  steam  engine.  In  sinking  it,  tumbling  rock,  of 
a  magnesian  character,  was  found  through  its  entire  depth,  and  it  is 
cribbed  from  top  to  bottom.  This  shaft  is  connected  by  a  level,  145 
feet  in  length,  with  a  shaft  ninety  feet  deep,  north  of  it,  and  thus 
connecting  with  the  main  works  in  the  north  hill.  At  the  time  of 
my  last  visit  this  level  extended  no  farther  than  this  shaft ;  but, 
since  then,  it  has  been  run  northwardly,  the  depth  of  about  fifty 
feet  below  all  preceding  driftings ;  and,  as  I  am  informed  by  one  of 
the  Company,  with  good  success  and  fine  prospects.  Levels  have 
been  run  into  the  north  hill,  from  both  the  north  and  south  sides ; . 
but  most  of  the  driftings  have  been  fifty  feet  below  these,  and  above 
which  driftings,  only  (as  represented  on  the  vertical  section),  the 
ground  has  been  stopped  away. 

The  copper  ores  found  here  are  a  mixture  of  the  gray  sulphuret 
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and  the  green  carbonate.     Two  analyses  of  a  specimen,  which  was 
richer  than  the  average  run,  gave  the  following  results :  — 

1  2 

Silica 1.16  1.29 

Sulphur, 2.02  2.10 

Peroxide  of  Iron, 12.85  12.20 

Oxide  of  copper 61.16  60.16 

Carbonic  aoid,  water  and  loss,  ....      22.81  24.25 

Giving,  as  the  mean  of  the  two  determinations,  48.41  per  cent,  of  copper. 

The  furnace  for  smelting  the  ore  is  distant  from  the  mine  about 
one  mile,  where  there  is  an  abundance  of  water,  during  the  whole 
year,  for  washing  the  ores,  and  for  supplying  a  blast  for  the  furnace 
during  eight  months  in'the  year.  For  this  last  purpose,  however, 
the  Company  have  lately  erected,  at  this  point,  a  steam  engine,  and 
are  now  enabled  to  continue,  at  all  seasons,  their  smelting  operations. 
They  are  now  engaged  in  smelting  the  large  quantity  of  copper  ore 
that  has  accumulated  during  the  present  year,  and  which,  it  is  esti- 
mated, -yrill  produce  thirty  tons  of  copper ;  that,  added  to  the  twenty 
or  thirty  tons  previously  made,  will  make  the  total  amount  of  copper 
made  here,  since  the  commencement  of  operations,  in  1851,  about 
fifty  tons. 

During  the  first  year  of  the  operations  by  the  Company,  there 
was  but  little  mining,  most  of  the  labor  having  been  expended  in 
■  erecting  the  furnace ;  and  the  average  number  of  hands  was  not  over 
six.  During  1852,  the  average  number  of  hands  was  about  ten ;  and, 
at  present,  there  are,  probably,  twenty  or  twenty-five  in  the  employ 
of  the  Company. 

In  "Washington  county,  copper  ores  have  been  found  at  several 
points,  only  one  of  which  was  visited.  This  was  Jordan's  copper 
diggings.  Town.  36  N.,  R.  3  and  4  W.,  sees.  1  and  6.  It  has  not  been 
worked  for  three  years ;  and  the  only  shaft  sunk,  which  was  sixteen 
feet  deep,  was  found  filled  with  water.  Quite  a  number  of  specimens 
of  sulphuret  and  green  carbonate  were  found  near  the  shaft,  and  the 
ore  obtained  was  neither  sold  nor  smelted.  I  infer  that  the  water 
stopped  mining  operations  here. 

IRON. 

This  met?il,  being  the  main  lever  of  civilization,  its  ores  are,  con- 
sequently, of  the  first  importance  and  utility.  When  abundant,  and 
accompanied  by  facilities  for  smelting  and  transportation,  they  have 
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ever  been  the  surest  and  most  certain  sources  of  indmdual  and  na- 
tional wealth,  and  the  most  potent  agent  in  securing  that  greatness 
which  certain  nations  have  obtained.  These  ores,.  Nature  has  scat- 
tered, with  a  lavish  hand,  over  the  territory  of  Missouri,  and,  at  some 
points,  has  treasured  them  up  in  an  abundance  that  seems  inexhaust- 
ible. While  the  number  of  localities,  at  which  they  are  found,  is 
numerous,  at  some  of  them  the  quantity  seems  incredible,  and  can, 
undoubtedly,  furnish  occupation  for  labor  and  capital  for  centuries 
to  come.  The  inland  position  of  -these,  the  necessarily  heavy  ex- 
penses of  transportation,  the  absence  of  railroads  and  the  scarcity 
of  capital,  have  been  the  only  barriers  to  the  successful  mining  of 
this  most  durable  element  of  our  State  wealth ;  for,  at  present,  there 
are  but  four  points  in  Missouri  at  which  iron  .ores  are  smelted ;  and 
at  two  of  these,  there  is  such  an  abundance  of  ore,  that  it  is  almost 
impossible  to  make  any  correct  estimate  of  the  number  of  furnaces 
that  could  be  kept  in  constant,  successful  and  profitable  operation. 
These  points,  as  they  have  been,  will  continue  to  be  the  wonder  of 
the  illiterate,  and  the  admiration  of  the  educated. 

Metallic  iron  is  seldom,  if  ever,  found  pure  in  the  mineral  king- 
dom. It  is  from  the  compounds  of  this  metal,  with  other  substances, 
that  all  the  iron,  employed  by  man,  is  obtained. 

The  compounds,  or  ores  of  iron,  that  are  principally  used  for 
smelting,  are — the  magnetic  iron  ore;  the  specular  iron  ore;  brown 
hematite,  and  the  spathic  iron  ore. 

1.  The  magnetic  iron  ore  gives  a  black  powder ;  when  pure,  has 
a  specific  gravity  of  five ;  is  strongly  attracted  by  the  magnet ;  found 
amorphous  and  crystallized ;  its  color  is  black,  and  its  lustre  metallic. 
When  pure,  it  contains  72.4  per  cent,  of  iron,  and  27.6  per  cent,  of 
oxygen.  For  the  manufacture  of  iron,  it  is  not  inferior  to  any  of 
the  other  ores,  and  is  found  at  the  Shepherd  Mount,  intermixed  with 
specular  iron. 

2.  Specular  iron  ore,  iron  glance,  red  hematite,  micaceous  iron 
ore,  iron  foam,  and  red-clay  ironstone,  are  varieties  of  the  same 
species.  The  first  two  names  are  generally  restricted  to  specimens 
with  a  metallic  lustre ;  when  it  has  a  foliated,  or  scaly  appearance, 
it  is  denominated  micaceous ;  while  those  possessing  a  non-metallic 
lustre  are  denominated  red  hematite.  If,  however,  they  be  intermixed 
with  clay,  they  are  generally  denominated  red  ochre.  Its  lustre  is 
sometimes  metallic,  sometimes  earthy ;  its  color  is  a  dark  steel  gray, 
or  iron  black,  or  red,  if  earthy,  and,  when  pulverized,  gives  a  brown- 
red  or  red  powder.     When  pure,  it  contains  seventy  per  cent,  of  iron, 


DR.    IITTON'S    REPORT.  73 

and  thirty  of  oxygen.  It  is  found  at  the  Iron  Mountain,  Pilot-Knob, 
and  many  other  localities  in  Missouri.  It  does  not  yield  so  much 
iron  as  the  magnetic  ore,  and  is  difficult  to  smelt,  though  this  diflS- 
culty  is  frequently  overcome  by  a  judicious  intermixture  with  other 
ores.     It  is,  also,  frequently  accompanied  with  titanic  acid. 

3.  Brown  hematite,  limonite,  brown  iron  ore,  brown  ochre,  hy- 
drous peroxide  of  iron,  iron-stone,  and  yellow  clay  iron-stone,  are 
names  for  varieties  of  the  same  chemical  compound.  The  name  of 
brown  hematite  is  mostly  restricted  to  the  purer  and  more  compact 
varieties,  that  sometimes  are  found  in  mammillary,  stalactitic  and  reni- 
form  masses.  This  ore,  as  generally  found,  contains  some  clay  and 
lime.  All  of  these  varieties  contain  water,  and,  when  pulverized, 
give  a  yellow  powder.  When  pure,  it  contains  about  fourteen  per 
cent,  of  water  and  sixty  per  cent,  of  metallic  iron.  It  sometimes 
contains  phosphoric  acid,  when  the  pig  iron  made  from  it  is  liable  to 
contain  phosphorus,  and,  though  useful  for  casting,  is  unfit  for  the 
manufacture  of  sheet  iron  and  iron  wire. 

This  variety  of  iron  ore  is  found  at  many  points.  On  the  hills 
of  Franklin  county  it  is  frequently  found  in  such  quantities  as  to 
give  indications  of  extensive  deposits  of  it. 

4.  Spathic  iron  ore,  sparry  iron,  carbonate  of  iron.  This,  when 
crystallized,  is  generally  found  in  rhombohedrons,  and  might  be  easily 
mistaken  for  carbonate  of  linie,  though  its  specific  weight  is  greater. 
As  used  for  metallurgic  purposes,  it  is  in  a  less  pure  form ;  and  when 
found  in  the  coal  measures,  is  generally  interibixed  with  some  sesqui- 
oxide  of  iron,  clay  and  silica. 

Though  iron  ore  is  universally,  in  some  form  or  other,  distributed 
throughout  Nature,  constituting  an  essential  element  to  both  the  or- 
ganic and  the  inorganic  kingdoms,  and  presented  under  forms  no  less 
various  than  it  is  abundant,  it  is  almost  entirely  out  of  the  above 
four  ores  that  all  the  iron  is  made ;  and  all  of  these,  with  the  excep- 
tion of  the  spathic  iron  ore  (which,  it  is  not  improbable,  may  yet  be 
discovered  in  the  coal  measures),  have  been  found  in  Missouri. 
Though  there  are  many  points  in  Missouri  at  which  these  ores  are 
sufficiently  abundant  to  justify  the  erection  of  furnaces,  there  are 
now  but  four  at  which  they  have  been  erected. 

The  earliest  attempt  in  Missouri,  and,  in  all  probability,  in  any  of 
the  States  west  of  the  Ohio,  to  smelt  iron  ore,  was  in  1823  or  '24 ;  when 
a  blast  furnace  was  erected  in  Washington  county,  by  Eversol,  Perry 
k  Ruggles,  between  Potosi  and  Caledonia.     This  furnace  was  after- 
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wards  known  as  Perry's  old  iron  furnace ;  and  from  Col.  Mcllvaine, 
who  was  well  acquainted  with  all  the  operations  there,  I  learn  that 
the  ore  first  smelted  was  obtained  from  Clear  creek,  which,  how- 
ever, was  soon  discontinued,  because  it  was  believed  to  contain 
copper ;  and  that,  afterwards,  four-fifths  of  that  smelted  came  from 
near  Absalom  Eaton's  place,  and  was  mixed  with  ore  brought  from 
the  Iron  Mountain.  The  ore  near  Mr.  Eaton's  is  a  brown  hematite, 
apparently  of  a  most  excellent  quality,  and  excavated  from  a  bank 
on  the  hill  side.  In  connection  with  this  blast  furnace,  were  two 
forges.  The  first  bar  of  iron  made  out  of  pig  metal  in  Missouri, 
Col.  Mcllvaine  says,  .was  made  on  Cedar  creek,  in  May,  1825,  and 
the  first  blooms  were  made  in  1832.  Though  ore  was  abundant 
and  easily  smelted,  the  great  expense  of  transportation,  however, 
in  a  new  and  thinly-settled  country,  soon  induced  the  abandonment 
of  the  enterprise.  The  next  blast  furnace  was,  probably,  erected  in 
1828,  by  Mr.  Massey,  in  Crawford,  which  has  been  in  successful 
operation  up  to  the  present  time ;  but  not  having  been  able  to  visit 
this,  I  defer  any  report  upon  it. 

In  Franklin  county  there  is  but  one  iron  furnace,  though  there 
is,  doubtless,  such  an  abundance  of  iron  ore  there,  that  many  fur- 
naces could  be  kept  constantly  supplied.  This  furnace  was  formerly 
known  by  the  name  of  the  Moselle,  but  is  now  designated  as  the 
Furnace  of  the  Franklin  Iron  Mining  Company,  and  is  in  Town.  42 
N.,  B.  1  E.,  Sec.  14,  S.  E.  J. 

The  furnace  is  thirty-three  feet  high,  and  the  blast  is  produced 
by  a  steam  engine.  The  ore  is  found  in  banks,  of  which  there  are 
four  or  five  now  opened  on  the  lands  of  the  Company.  One  of  them 
is  about  fifty  feet  wide  and  twenty-seven  feet  high.  These  ridge- 
shaped  masses,  presenting  no  appearance  of  stratification,  are,  in 
general,  opened,  or  quarried,  from  the  side  of  the  hill,  and  are  found, 
on  the  other  three  sides,  to  be  surrounded  with  magnesian  limestone. 
The  ore  obtained  from  these  banks  is  a  brown  hematite,  intermixed 
with  yellow  ochre,  and  found,  often,  in  mammillary  and  stalactitic 
masses.  In  specimens  from  only  one  of  the  banks  did  I  find  any 
iron  pyrites ;    and,  in  general,  the  ore  is  very  pure. 

These  banks  are  in  the  second  magnesian  limestone,  beneath 
which,  on  the  creek,  is  visible  the  sandstone  that  underlies  this 
member  of  the  lower  Silurian  series. 

The  flux  used  is  the  magnesian  limestone,  separated  from  the 
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chert  which  accompanies  it ;  and  the  qualities  of  pig  metal  made,  are 
numbers  one,  two  and  three,  of  the  gray  variety. 

An  analysis  of  a  specimen  from  one  of  these  banks,  gave  — 

Silica 1.36 

Alumina, 1.01 

Peroxide  of  iron 82.94 

"Water,  .        .        .    • ;  13.54 

In  this  specimen  I  could  not  find  a  trace  of  sulphur  or  phos- 
phoric acid. 

At  this  furnace  has,  also,  been  used  some  of  the  hematite  ore, 
obtained  from  a  deposit  on  Mrs.  Farrar's  land ;  and  an  analysis  of  a 
specimen  of  this,  gave  — 

Silica 8.03 

Alumina 0.79 

Peroxide  of  iron 80.44 

Water, 11.39 

100.65 

Another  specimen  of  a  compact,  massive,  brown  hematite,  cov- 
ering the  hill  sides  in  Town.  42  N.,  R.  2  W.,  Sec.  IT,  N.  E.  J,  gave  — 

Silica •       8.27 

Alumina,     ...........  0.70 

Peroxide  of  iron, 80.15 

Water,         .        .   , .        .  11.11 

100.23 

The  excess  in  the  two  last  analyses  is,  probably,  owing  to  a  por- 
tion of  the  iron  being  in  combination  with  silica  as  a  peroxide. 

IRON  MOUNTAIN. 

Few,  if  any,  localities  in  Missouri  are  more  widely  known  than 
the  Iron  Mountain.  The  land  on  which  it  lies,  was  a  grant  to  Jos. 
Pratte,  that  was  confirmed  in  1836 ;  but,  on  account  of  the  difficulty 
of  transportation,  and  of  the  impression  that  the  ore  could  not  be 
smelted,  this  inexhaustible  supply  was  permitted  to  remain  unpro- 
ductive until  1845,  when  the  Iron  Mountain  Company  was  formed, 
and  proceeded  to  the  erection  of  furnaces. 

The  Iron  Mountain  is  the  south-western  termination  of  a  ridge, 
some  portions  of  which,  near  the  Mountain,  attain  to  an  elevation  of 
between  300  and  400  feet ;  and  the  rocks  of  this  ridge,  near  its 
junction  with  the  Mountain,  are  porphyritic,  containing  a  large  portion 
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of  a  reddish  feldspar.  The  Mountain  is  a  flattened,  conical-shaped 
hill,  with  an  average  elevation  above  the  surrounding  valleys  of  228 
feet,  the  base  of  ■which  covers  an  area  of  not  less  than  500  acres. 
To  the  west,  it  gradually  slopes  off,  and  this  part  is  called  the  Little 
Iron  Mountain. 

South  of  the  Iron  Mountain  is  Miller's  Knob,  the  height  of 
which  is  about  300  feet ;  and  its  principal  peak  is  distant  from  the 
summit  of  the  Mountain,  about  one  and  a  half  miles.  Buford 
Mountain,  a  hill  not  quite  so  high  as  Miller's  Knob,  lies  south- 
west, and  distant  from  the  Iron  Mountain,  a  little  more  than  two 
miles.  Both  these  hills  are  porphyritic ;  but,  in  the  valleys  along  the 
streams,  the  only  rock  seen  exposed  was  the  magnesian  limestone, 
which  has  little,  if  any,  dip. 

For  the  accompanying  maps,  number  thirteen  and  fourteen,  of 
the  country  in  the  immediate  vicinity  of  the  Iron  Mountain  and  Pilot- 
Knob,  I  am  indebted  to  the  kindness  of  Mr.  A.  H.  Ulffers,  who,  at 
my  request,  visited  these  localities,  and  made  the  necessary  surveys 
for  their  construction.  As  specimens  of  art,  they  are  not  less  beau- 
tiful than,  I  am  confident,  they  are  correct ;  and  they  will  give  a  bet- 
ter idea  of  these  interesting  regions  than  .any  written  description 
could. 

As  we  ascend  the  south-western  termination  of  the  Little  Iron 
Mountain,  we  find  it  covered  with  soil  and  clay,  with,  now  and  then, 
the  iron  ore  lying  loose  on  the  surface.  '  In  passing  over  the  ridge, 
connecting  it  with  the  Iron  Mountain  proper,  we  find  these  angular, 
and  partially  weather-worn,  pebbles  and  masses  increasing  in  size, 
even  until  we  reach  its  summit,  where  we  find  disconnected 
masses,  many  tons  in  weight,  and,  often,  six  or  eight  feet  in 
diameter.  These  are,  sometimes,  almost  totally  uncovered;  but, 
at  other  points,  are  seen  projecting  out  from  the  soil  and  clay, 
with  which  they  are  partially  covered.  Nowhere,  (5n  the  Iron 
Mountain,  can  we  find  any  rock ;  and  the  masses  of  iron  ore  cannot 
be  seen  in  place  on  the  surface,  but  seem  scattered,  irregularly,  in 
confused  masses. 

It  is  not  until  we  leave  the  Iron  Mountain, .  and  begin  to  ascend 
the  ridge  of  higher  hills,  with  which  it  is  connected  on  the  east,  and 
the  course  of  which  is  about  north-east  and  south-west,  that  we 
could  find  any  thing  else  than  iron  ore,  and  where  we  find  the  hill 
composed  of  feldspathic  porphyry.  According  to  Mr.  Mersch,  who 
had  opportunities  to  examine,  at  the  most  favorable  seasons,  this 
locality,  there  is  a  narrow  wall  connecting  the  mountain  on  the  east 
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■with  tlie  main  ridge,  along  the  line  of  which  wall,  the  iron  ore  and 
the  porphyry  are  intermixed  for  a  short  distance ;  but,  to  the  east 
of  which,  the  porphyry,  and,  to  the  west  of  it,  the  iron  ore,  are  each 
found  perfectly  pure  and  unmixed. 

In  sinking  in  the  valleys  around  the  Mountain,  the  iron  ore  is 
found  extending  out  to  considerable  distances  from  the  base ;  and,  so 
far  as  explorations  have  been  made,  continuing  down  beneath  the 
surface.  Between  the  furnaces,  two  and  three,  the  Company  com- 
menced boring  an  artesian  well ;  and,  from  the  journal  kept,  it  seems 
that  they  have  penetrated  150  feet.  The  first  sixteen  feet  was 
through  iron  ore  and  clay  ;  the  next  thirty-four  was  through  beds  of 
sandrock,  beneath  which  was  a  bed  of  magnesian  limestone,  seven 
and  a  half  inches  thick,  which  seems  to  overlie  another  thin  bed 
(seven  and  a  half  inches)  of  sandrock. 

At  the  depth  of  eighty-nine  feet,  a  bed  of  pure  ore,  five  feet 
thick,  was  found,  beneath  which  was  seven  feet  of  a  porphyritic  rock ; 
when,  again,  at  about  112  feet  below  the  surface,  ore  was  found, 
and  into  which  they  sunk  fifty  feet,  without  passing  through  it, 
when  the  boring  ceased.  From  the  journal  of  Mr.  A.  E.  Leftwich, 
who  had  charge  of  the  boring,  has  been  constructed  the  annexed 
section,  which  shows  the  thickness  of  the  different  beds  passed 
through. 

From  surface  indications,  and  from  all  explorations  made,  the 
whole  Iron  Mountain  seems  to  be  a  mass  of  iron  ore;  The  elevation, 
of  its  summit  above  the  valley,  varies  according  to  the  point  at  which 
the  measurement  is  made ;  and,  from  the  survey  of  the  railroad,  I 
take  for  its  height,  228  feet ;  and  at  this  depth,  below  its  summit, 
its  base  cannot  cover  a  smaller  area  than  500  acres.  Considered  as 
a  cone,  with  a  base  of  500  acres,  and  a  height  of  228  feet,  the  solid 
contents  of  that  portion  above  the  surface,  is  1,655,280,000  cubic 
feet.  One  cubic  foot  of  water  weighs  16.3  pounds,  avoirdupois ;  and 
were  this  mass,  water,  its  total  weight  would  be  103,123,944,000 
pounds.  But  the  determination  of  the  specific  gravity  of  two  speci- 
mens of  the  ore  has  shown,  that  it  is  between  5.05  and  5.23  times 
heavier  than  water.  Considering  it,  however,  as  only  five  times 
heavier,  it  would  give  for  the  total  weight  of  the  iron  ore,  above  the 
surface,  1,515,619,720,000  pounds,  or  230,187,375  tons.  The  ore 
is  the  specular  iron  ore,  and  is  remarkably  pure ;  and  in  all  the 
specimens  examined,  I  have  not  yet  discovered  any  other  impurity 
than  quartz.  Its  average  yield  in  the  ■  furnace  is  fifty-six  per 
cent.     The  analysis  of  a  specimen  gave  — 
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Silica,  0.66 

Peroxide  of  iron,  99.33  =  69.55  iron; 

and  in  wliicli  I  could  not  discover  a  trace  of  titanic  or  phosphoric 
acid,  or  lime,  or  alumina,  for  each  of  which  I  searched  in  this 
specimen. 

The  excavation  of  the  ore  has  been  limited  to  the  western  ter- 
mination of  the  Little  Mountain,  where  it  has  been  carried  on  along 
a  course  of  S.,  40  E.,  and  extending  over  a  line  of  377  feet.  At  no 
point  at  this  excavation  have  they  descended  deeper  than  eighteen 
feet,  and  to  this,  only  in  a  very  limited  space.  Near  the  surface, 
the  ore  is  found  in  pebbles  or  lumps,  varying  in  size ;  their  edges 
are  frequently  rounded,  and  the  surfaces  apparently  water  worn; 
and  the  interstices  between  them  are  filled  with  a  ferruginous 
clay,  that  is  used  as  a  flux.  Below  it,  becomes  more  compact  and 
massive. '  Up  to  the  present  time,  the  Company  has  had  but  two 
furnaces  in  operation.  No.  1,  thirty-one  feet,  and  No.  2,  thirty- 
two  feet  in  height,  and  each  nine  feet  across  the  boshes ;  but  a 
third  is  now  completed,  having  a  height  of  thirty-eight  feet,  and 
width  across  .the  boshes  of  nine  feet,  and  will  be  immediately  put 
into  operation.  The  large  lumps  of  ore  are  roasted,  that  they  may 
be  the  more  easily  crushed. 

An  average  charge  is  425  pounds  of  ore  and  clay,  .with  sixty 
pounds  of  a  magnesian  limestone ;  and  the  average  number  of  charges 
per  diem,  about  140.  It  is  estimated  that  about  160  bushels  of  coal 
are  consumed  in  the  production  of  one  ton  of  pig  metal,  weighing 
2,268  pounds.  The  average  amount  of  pig  metal,  made  by  each 
furnace  per  day,  is  six  and  a  half  tons ;  and  the  greatest  product 
obtained  from  one  furnace,  during  a  day,  has  been  eight  tons.* 

The  quality  of  the  metal  made  is  principally  No.  2,  of  the  gray 
variety  of  pig  metal.  The  total  amount  of  metal  made,  from  the 
commencement  of  operations  to  December  10th,  1854,  is  24,500 
tons,  equal  to  56,166,000  pounds. 

The  flux  is  obtained  from  a  quarry  of  magnesian  limestone,  about 
half  a  mile  from  the  furnaces.  The  rock  has  a  light  gray,  and, 
sometimes,  almost  a  buff  color,  and  with,  perhaps,  a  very  slight  dip 
to  the  south-west. 

The  analysis  of  a  specimen,  from  this  quarry,  gave  — 

Residue,  insoluble  in  dilute  hydrochloric  acid,     ....  6.97 

Alumina,  with  peroxide  of  iron, 1.11 

Carbonate  of  lime, 50.38 

Carbonate  of  magnesia, 41.74 

*  One  furnace  has  since  yielded  fifteen  tons  per  diem. 


i    ■^  ■ 


DR.    LITTON'S    KEPORT.  79 


PILOT-KNOB  AND  SHEPHERD  MOUNTAIN. 


About  six  miles  south,  and  a  little  to  the  east  of  the  Iron  Moun- 
tain, are  other  deposits  of  iron  ore,  not  less  rich,  and,  in  all  pro- 
bability, not  less  extensive.  One  of  these,  the  Pilot-Knob,  with  an 
almost  perpendicular  peak,  and  a  nearly  isolated  position,  has,  from 
the  earliest  settlement  of  the  country,  served  as  a'  land-mark  to 
the  pioneer  and  the  traveler. 

According  to  the  measurement  of  Mr.  Ulffers,  the  height  of  the 
Pilot-Knob  is  581  feet  above  the  level  on  which  the  bloomery  stands 
(this  point,  according  to  the  railroad  survey,  is  11,537  feet  above  St. 
Louis) ;  its  base  covers  an  area  of  360  acres.  It  is,  as  will  be  seen 
by  reference  to  the  accompanying  topographical  map.  No.  14,  an 
almost  isolated,  nearly  conical  hill,  connected  at  its  eastern  base 
with  a  range  of  lower  hills  (the  first  of  which  is  called  Little  Pilot- 
Knob),  that  gradually  rise  in  height  as  they  pass  off  to  the  east. 

The  rocks,  near  the  base  of  the  Pilot-Knob,  are  seldom  seen  in 
place  ;  but  when  so,  are  of  a  dark  gray  color,  present  quite  a  sili- 
cious,  and  shaly  or  slaty  character,  and  offer  strong  indications  of 
stratification.  They  are  not,  however,  horizontal,  but  dip  at  an  angle 
of  twenty-five  or  thirty  degrees  to  the  south-west.  After  ascending 
about  300  feet,  the  rock  assumes  more  of  a  ferruginous  character ; 
and  at  the  height  of  440  feet,  we  find,  on  the  north  side  of  the 
Mountain,  an  exposure  of  a  heavy  bed,  or  rather  stratum,  of  pure 
iron  ore,  about  273  feet  in  length,  and  nineteen  to  twenty-four  feet 
in  height,  or  thickness,  apparently  passing  parallel  with  the  lower 
slaty  rocks,  and  with  the  same  dip,  through  the  Mountain  to  the 
south-west.  It  is  said  that,  at  still  lower  points  than  the  above 
stratum,  and  beneath  it,  are  other  beds,  interstratified  with  the 
silicious  rock ;  but,  at  the  time  of  my  visit,  the  sides  of  the  Moun- 
tain were  so  covered  with  debris  and  undergrowth,  that  I  did  not 
find  these  in  place. 

Above  the  heavy  stratum  of  iron  ore,  which  is  now  quarried  for 
smelting,  the  iron  ore  seems  to  be  interstratified  with  the  silicious 
rock,  even  to  the  summit  of  the  Mountain. 

The  ore  differs  much,  in  its  appearance,  from  that  of  the  Iron 
Mountain.  It  has  a  more  slaty  character,  and  a  finer  grain ;  and, 
in  some  specimens,  assumes .  almost  a  micaceous  appearance.  The 
specimens  vary  in  richness.     An  analysis  of  one,  gave  — 

Silica 12.03 

Alumina,    .....  1.61 

Peroxide  of  iron,        .        .        :        86.07  equal.  60.27  per  cent,  of  iron. 
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An  analysis  of  a  specimen  of  the  ore,  made  several  years  ago, 
gave  — 

Silica, 23.12 

Alumina, 2.78 

Peroxide  of  iron,        .        .        .        73.74  equal.' 51.13  percent,  of  iron. 

The  quantity  of  pure  iron  ore  at  the  Pilot-Knoh,  is  not,  proba- 
bly, less  than  all  that  portion  of  the  Mountain,  above  the  elevation 
of  440  feet  above  its  base ;  for,  beneath  this  point,  there  are  large 
masses  above  the  base  of  the  hill.  A  section  of  the  Pilot-Knob, 
440  feet  above,  and  parallel  with  its  base,  would  cover  an  area  of  not 
less  than  fifty-three  acres.  Considering  the  upper  141  feet,  as  com- 
posed entirely  of  iron  ore,  and  as  a  cone,'  with  a  base  of  fifty-three 
acres,  it  would  make  108,507,960  cubic  feet  of  iron  ore ;  which 
volume,  if  water,  would  weigh  6,760,045,900  pounds.  The  specific 
gravity  of  three  difierent  specimens  of  the  Pilot-Knob  ore,  was  found 
to  be  4.75,  4.49  and  4.66,  th»  mean  of  which,  is  4.63 ;  and  taking 
this  last  as  the  average  specific  weight  of  the  ore,  it  would  give  for 
the  total  weight  of  the  ore,  upon  the  above  supposition,  in  the  upper 
141  feet  of  the  Pilot-Knob,  31,299,012,554  pounds,  or  13,972,773 
tons.  The  surface  of  the  Little  Pilot-Knob  is  covered  with  small 
fragments  of  iron  ore,  apparently  much  water  worn,  and  the  inter- 
stices between  them  are  filled  with  a  ferruginous  clay.  Beneath 
this,  at  one  point,  an  excavation  has  been  made,  and  there  are  ex- 
posed strata  of  a  magnesian  limestone,  which  has  been  quarried  for 
a  flux;  a  specimen  of  which,  gave, .upon  analysis  — 

Silica, 5.62 

Alumina  and  peroxide  of  iron 0.82 

Carbonate  of  lime, 50.10 

Carbonate  of  magnesia,       ........  43.21 

SHEPHEKD  MOUNTAIN. 

This  Mountain  lies  S.,  51°  W.  of  the  Pilot-Knob,  and  their 
summits  are  distant  from  each  other  6,987  feet,  or  about  one  and  a 
third  miles.  Its  height,  according  to  Ulffers'  measurement,  is  660 
feet,  and  it  is,  consequently,  seventy-nine  feet  higher  than  the  Pilot- 
Knob.  Its  greatest  length  is  one  and  three-quarter  miles  north- 
west and  south-east ;  its  breadth,  north-east  and  south-west,  about 
one  mile ;  and  its  base  covers  an  area  of  800  acres.  All  the  rocks, 
exposed  on  this  hill,  and  in  place,  are  porphyritic.  This  hill  seems 
to  be  penetrated  with  veins  or  dikes  of  iron  ore,  running  in  different 
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directions,  four  or  five  of  wMcli  have  been  already  discovered ;  only 
three  of  them,  however,  have  been  but  partially  explored.  The 
principal  explorations  have  been  at  two  points ;  one,  on  the  north- 
eastern slope,  and  the  other,  at  the  Janis  vein,  on  the  south-western 
slope  of  the  hill.  At  the  first,  about  460  feet  above  the  base  of 
the  hill,  there  is  an  open  cut  of  307  feet  in  length,  running  west 
of  south,  and  the  width  from  five  to  eight  feet.  The  greatest  depth 
of  this  cut  is  twenty-five  feet.  The  walls  are  well  defined,  but 
present  strong  indications  that  the  porphyritic  rock  has  undergone 
partial  decomposition. 

The  exploration  of  the  Janis  vein,  the  course  of  which  is  nearly 
east  and  west,  has  been  commenced  at  nearly  the  same  elevation, 
above  the  base  of  the  hill,  as  the  former  vein,  and  by  an  open  cut 
running  east.  This  cut  has  been  extended  east  160  feet,  and  seems  to 
widen  as  it  enters  the  hill,  for,  at  its  eastern  termination,  its  width  is 
fourteen  feet.  Its  greatest  depth  is  twenty-five  feet,  and  the  wall 
rock  presents  exactly  the  same  appearance  as  the  vein  on  the  north- 
ern slope. 

The  ores  obtained  from  Shepherd  Mountain,  are  the  magnetic, 
the  specular,  and  a  mixture  of  the  two.  In  a  specimen  of  the  last 
variety,  from  which  the  magnetic  portion  was  carefully  separated 
by  a  magnet,  there  was  found  twenty  per  cent,  of  magnetic  iron  ore. 

Two  specimens  of  ore,  from  different  parts  of  the  Janis  vein, 
were  analyzed,  and  gave  the  following  results.  Both  were  compact, 
and  the  second  was  taken  from  the  greater  depth :  — 

1  gave — Silica, 1.04 

Alumina,  0.60 

Peroxide  of  iron,        ....       98.30  =  68.83  iron. 

2  gave— Silica 1.81 

Alumina, Trace. 

Peroxide  of  iron,        .        .        .        .        99.18 

In  the  vein,  on  the  northern  slope,  some  few  specimens  of  sul- 
phuret  of  iron  were  seen. 

These  two  invaluable  deposits  of  iron  ore,  the  Pilot-Knob  and 
the  Shepherd  Mountain,  belong  to  the  Madison  Iron  and  Mining 
Company,  which  commenced  operations  in  November,  1847.  Up 
to  the  present  time,  they  have  had  but  one  blast  furnace  in  operar 
tion,  at  which  has  been  principally  used  the  ore  obtained  from 
the  Pilot-Knob.  The  ore  is  fluxed  with  a  magnesian  limestone,  and 
with  ferruginous  clay;  and,  for  each  charge  of  400  pounds  of  ore, 
F-— II. 
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there  is  added,  about  twenty-five  pounds  of  the  clay  (moist),  and 
sixty-three  of  the  lime.  It  is  estimated,  that  214  bushels  of  char- 
coal are  employed  in  producing  one  ton  (2,268  pounds)  of  pig 
metal. 

The  limestone,  used  for  a  flux,  is  brought  some  two  or  three 
miles,  from  a  quarry  that  lies  in  Town.  34.,  R.  3  E.,  Sec.  35,  E.  |, 
where  there  is  an  exposure  of  some  twenty  feet  of  limestone,  con- 
sisting of  several  beds,  with  little  or  no  dip,  some  of  which  (parti- 
cularly the  upper  ones)  are  very  pure.  An  analysis  of  a  specimen, 
from  one  of  these  upper  beds,  which  was  compact,  semi-crystalline, 
and  almost  white,  gave  — 

Silica, 1.05 

Alumina, Trace. 

Carbonate  of  lime, 97.06 

Carbonate  of  magnesia, 1.70 

Another  specimen,  from  a  lower  bed,  gave,  for  carbonate  of 
magnesia,  fifteen  per  cent.,  and  in  this  the  silica  and  alumina  were 
more  abundant ;  but  both  together  did  not  exceed  four  per  cent. 

In  1850,  near  the  Pilot-Knob,  a  bloomery  was  started,  with  six 
fires,  at  which  the  ore  obtained  from  the  Shepherd  Mountain,  is 
principally  employed.  It  is  estimated  that  there  are  consumed 
367  bushels  of  charcoal,  in  the  production  and  re-heating  of  one  ton 
(2,464  pounds )  of  blooms. 

This  Company  has  commenced,  and  nearly  completed,  another 
blast  furnace,  which  will  soon  be  in  operation.  The  blast  furnace 
was  started  on  August  11,  1846 ;  and,  for  the  following  products  of 
this  and  the  bloomery,  I  am  indebted  to  Col.  Bogy :  — 

1st  Blast,  from  August  11,  1848,  to  October  19,  1848, 

2d  "  "  February  4,  1849,  to  April  4,  1849, 

8d  "  "  May  1,  1849,  to  June  31, 1849,     . 

4th  "  "  July  11, 1849,  to  September  29,  1849, 

5th  "  "  November  8,  1849,  to  February  18,  1850, 

6th  "  "  March  22,  1850,  to  August  22,  1850, 

7th  "  •'  January  11,  1851,  to  March  12,  1851, 

8th  "  "  March  19,  1851,  to  July  8,  1851,  . 

9th  "  "  June  22,  1852,  to  November  12,  1852, 

10th  "  "  July  6,  1853,  to  August  10,  1854, 

11th  "  "  September  18,  1854,  yet  going  on, 

6,210  tons 
of  pig  metal,  equal  to  14,084,280  pounds,  from  the  11th  August,  1848, 
up  to  the  15th  November,  1854. 

At  the  forge  has  been  made  3,000  tons  of  blooms,  from  the  commence- 
ment of  operations  in  October,  1850,  to  November  15,  1854. 


73  tons 

300  " 

250  " 

580  " 

0. 

693  " 

829  " 

213  " 

573  " 

432  " 

.  2,167  " 

f 

200  " 
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The  hearth-stone  of  the  furnaces,  at  the  Iron  Mountain  and 
Pilot-Knob,  is  a  sandrock,  brought  from  near  Cedar  creek,  where 
there  is  an  exposure  of  thirty  or  forty  feet  of  it,  and  the  upper 
strata  are  from  two  to  three  feet  thick.  It  is  excellent,  durable 
in  quality,  and  answers  well  the  purposes  to  which  it  is  here  ap- 
plied. 

The  analyses  of  two  specimens  of  this,  gave  — 

1  2 

Silica, 96.35  95.40 

Alumina, 3.50  2.90 

lime, Trace.  Trace. 

In  the  neighborhood  of  the  Pilot-Knob  are  several  other  very 
valuable  deposits  of  iron  ore  ;  and  though,  for  the  want  of  time,  but 
one  of  them  was  visited,  I  subjoin  the  analyses  of  specimens  brought 
from  them. 

The  Bogy,  or  Buford  ore  bank,  lies  about  five  miles  south  of 
Pilot-Knob,  in  Town.  33,  E.  3  E.,  Sec.  24,  N.  E.  J.  An  analysis 
of  a  specimen  from  this  mountain,  made  by  me  in  1852,  for  Colonel 
Bogy,  gave  — 

Silica, 3.81 

Peroxide  of  iron 95.16 

Alumina,  and  lime,       .........         Traces. 

Specimens  from  other  deposits  in  this  mountain,  that  were  ob- 
tained at  the  furnace,  and  had  been  roasted,  were  found  to  contain 
a  considerable  portion  of  manganese. 

A  specimen,  from  the  Big  Bogy  Mountain,  in  Town.  33,  K..  3, 
Sec.  13,  S.  E.  ^,  analyzed  at  the  same  time  as  the  a.bove,  gave  — 

Silica 0.21 

Alumina,     ...........  0.51 

Peroxide  of  iron,        .        , 99.08 

The  Russell  ore  bank  lies  south-west  of  the  Pilot-Knob,  and  in 
Town.  33,  R.  3  E.,  Sec.  3,  E.  ^.  The  ore  exists  in  a  porphyritic 
hill,  and,  probably,  in  a  vein.  It  is  a  fine-grained,  peroxide,  and 
remarkably  pure.     A  specimen  gave,  by  analysis  — 

Silica, 1.16 

Peroxide  of  iron 98.81 

The  Shut-in  lies  in  Town.  33,  R.  4  E.,  Sec.  2,  N.J.     The  ore  is 
found  here  in  veins,  running  through  a  porphyritic  hill.     The  one 
F— II.— 2. 
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■wtich  has  been  principally  explored,  is  nearly  vertical ;  has  a  nearly 
north  and  south  course,  and  a  width  of  about  one  foot ;  and  the  ore 
is  a  compact  specular  variety.  It  is  very  rich,  and  is  said  to  work  easily. 
A  brown  hematite  ore,  of  a  pure  and  most  excellent  quality,  has 
been  found  in  Town.  34,  R.  3  E.,  Sec.  21. 

ZINC. 

As  yet,  no  attention  has  been  paid  to  the  mining  of  zinc  ores  in 
Missouri.  Most  of  those  found  have  been  obtained  from  the  lead 
mines ;  and  at  Perry's  Mine,  considerable  quantities  of  the  silicates 
and  carbonates  accompany  the  galena.  At  Mount  Hope  Mine,  a 
considerable  portion  of  the  carbonate  might  be  procured. 

Should,  however,  the  recently-discovered  application  of  the  oxide 
of  zinc  for  a  pigment,  or  other  discoveries  of  the  use  of  zinc  and  its 
compounds,  create  a  still  greater  demand  for  this  metal,  I  doubt  not 
Missouri  will  be  able  to  supply  a  considerable  amount ;  for  there  are 
many  points  at  which  the  ores  of  zinc  seem  to  be  the  most  abun- 
dant of  the  mineral  deposits. 

A  little  north  of  west,  and  about  one  and  a  half  miles  from 
Potosi,  on  land  belonging  to  Messrs.  Dunklin  and  Anderson,  there 
has  been  traced,  on  the  surface  of  the  ground,  for  170  yards  in 
length,  a  ledge  of  rocks,  from  four  to  six  feet  wide,  slightly  pro- 
jecting above  the  surface  of  the  ground.  They  seem  as  though  tbey 
were  rocks  standing  on  their  edges ;  but  are,  in  all  probability,  the 
filling  up  of  a  fissure,  that  has  been  better  able  to  withstand  disin- 
tegration. The  course  of  the  exposure  is  nearly  north  and  south. 
This  rock  is  sulphate  of  baryta,  intermixed  with  chert  and  carbon- 
ate of  zinc.  It  has  been  explored  only  superficially,  and  at  no  point 
has  the  excavation  been  deeper  than  two  or  three  feet.  It  is  well 
worthy  of  Jjeing  tried  still  farther,  to  show  if  it  be  a  lode  of  zinc  ore. 

One  specimen,  from  this  locality,  gave  5.73  per  cent,  of  oxide  of 
zinc ;  the  remainder  being  sulphate  of  baryta,  silica,  lime,  alumina, 
water  and  carbonic  acid.     Another  specimen,  gave  — 


44.76  percent,  of  ziae. 


Large  deposits  of  carbonate  of  zinc  are  said  to  exist  in  Town.  36 
N.,  R.  3  E.,  Sec.  4,  S.  E.  J,  near  Mr.  John  Jamieson's  farm ;  and,  also, 
in  Sec.  7,  of  the  same  township ;  but  not  being  able  to  speak  from 


Res.,  insoluble  in  acid, 

4.04 

Oxide  of  zinc 

55.77 

Peroxide  of  iron, 

4.10 

Carbonic  acid,  water  and  loss,     . 

36.09 

BR.     LITTON'S     REPOET.  85 

personal  observation,  I  shall  postpone,  to  another  time,  any  re- 
marks upon  them. 

Our  State  is  rich  in  a  variety  of  other  substances,  that  have  a 
great  economical  value,  and  which  must,  undoubtedly,  at  some  future 
day,  constitute  a  not  unimportant  item  of  its  wealth.  Among  these 
may  be  enumerated,  its  coal,  its  materials  for  the  manufacture  of 
glass,  its  building  materials,  its  limestones,  its  clays ;  some  of  which 
are  suitable  for  fire  brick,  some  for  the  manufacture  of  earthen-ware, 
and,  not  improbably,  for  the  making  of  porcelain. 

Among  these,  I  mention  now,  as  existing  in  the  greatest  abun- 
dance, and  sufficient  to  supply  the  wants  of  the  Union,  a  remark- 
ably pure  sandstone,  found  in  the  neighborhood  of  Ste.  Genevieve, 
Plattin  Eock,  and  other  places.  This  constitutes  what  is  de- 
nominated the  Saccharoidal  Sandstone,  and  is,  in  many  places, 
almost  snow  white,  in  beds  easily  approached,  and  of  variable  thick- 
ness. This  sandstone  separates  the  upper  from  the  second  mag- 
nesian  limestone ;  and  about  eight  miles  from  Ste.  Genevieve  there 
is  an  exposure  of  it,  from  twenty  to  twenty-five  feet  high.  It  is 
remarkably  white,  crumbles  easily  upon  a  slight  pressure,  is  made 
up  of  rounded  grains,  and  has  little,  if  any,  cementing  substance 
to  unite  the  particles.  It  does  not  color,  in  the  least,  by  heat- 
ing; and,  so  far  as  I  could  discover,  does  not  contain  any  mate- 
rial that,  by  oxidation,  would  color  the  glass  made  from  it.  It  is, 
and  has  been,  extensively  quarried,  and,  packed  in  barrels,  is  shipped 
from  Ste.  Genevieve  and  Plattin  Rock  to  various  points.  Two 
analyses  of  this  —  number  one,  by  fusion  with  carbonate  of  soda,  and 
number  two,  by  treating  with  hydrofluoric  acid,  gave  — 

1  2 

Silica,- 98.81        99.02 

Lime 0.92  0.98 

In  the  neighborhood  of  Ste.  Genevieve  is  an  oolitic  limestone, 
belonging  to  the  Carboniferous  series,  and  which  is  extensively  quar- 
ried, both  for  building  material  and  for  making  lime.  This  lime- 
stone is  exposed,  at  some  places,  from  eighteen  to  twenty-five  feet 
in  height.  It  is  heavy-bedded,  composed  of  small  egg-like  particles, 
in  a  paste  of  limestone.  It  works  easily ;  large  and  massive  blocks 
ore  obtained  with,  comparatively,  little  labor;  and,  though  it  will 
"not  take  a  high  polish,  withstands  pretty  well,  so  far  as  it  has  been 
tried  in  St.  Louis,  the  action  of  atmospheric  agencies.  It  is  exten- 
sively quarried  and  shipped  at  Ste.  Genevieve,  to  points  (I  believe) 
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both  above  and  below,  on  the  Mississippi  river.  An  analysis  of 
this  gave,  for  silica  and  alumina,  00.14  per  cent.,  and  for  carbonate 
of  lime,  99.44  per  cent. 

In  conclusion,  I  subjoin  the  results  of  the  analyses  of  specimens, 
furnished  by  yourself  and  Dr.  Shumard.  The  discussion  of  these 
results,  so  far  as  they  may  have  an  economical  bearing,  I  must 
reserve  for  a  future  report ;  and,  for  more  minute  information  as  to 
the  localities,  and  the  character  of  the  deposits,  I  must  refer  to  your 
own  report  and  that  of  Dr.  Shumard,  in  which,  doubtless,  will  be 
given  all  information  on  these  points. 

In  the  analyses  of  the  limestones,  the  method,  in  general,  fol- 
lowed, was  to  dry  them  at  a  given  temperature ;  to  dissolve  them  in 
either  dilute  muriatic  or  nitric  acid;  out  of  which  solution,  the  alumina 
and  oxide  of  iron  were  precipitated  by  ammonia,  the  lime  by  oxalate 
of  ammonia,  and  the  magnesia  by  phosphate  of  soda.  When  the 
insoluble  residue  was  considerable,  it  was  most  frequently  analyzed 
by  fusing  with  the  carbonate  of  soda.  The  quantity  of  iron  present 
being  very  small,  I  did  not  separate  it  from  the  alumina,  as  the 
labor  and  time  necessary  for  this  would  have  been  considerable,  and 
the  results  of  no  economical  value.  In  many,  the  presence  of  alkalies 
was  established ;  but  the  determination  of  these,  however  interesting 
it  might  be  for  speculative  geology,  was,  for  the  same  reason,  omit- 
ted ;  for,  in  every  case,  they  were  present,  in  very  minute  quantities. 

The  following  are  the  analyses  of  specimens  sent  by  yourself:  — 

No.  1. — A  specimen  of  magnesian  limestone,  from  the  well  of 
Mr.  Winston  Walker,  in  Cooper  county,  and  belonging  to  the  Ver- 
micular Sandstone.      Two  analyses  were  made,  and  gave  — 

1  2 

Silica,  11.89  11.99 

Alumina,  with  peroxide  of  iron 4.16  2.61 

Carbonate  of  lime 54.07  55.54 

Carbonate  of  magnesia 28.94  29.09 


9'J.06  99.23 

No.  2. — A  magnesian  limestone,  from  near  Chouteau  Springs, 
Cooper  county,  and  belonging  to  the  Chouteau  Limestone  formation, 
gave  — 

Res.,  insoluble  in  hydrochloric  acid,          .        .        .  13.90  13.38 

Alumina  and  peroxide  of  iron,           ....  2.01  1.95 

Carbonate  of  lime 48.23  48.09 

Carbonate  of  magnesia, 34.93  36.38 

99.07  99.80 
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No.  3.  —  A  compact,  hard  and  variegated  limestone,  from  La 
Mine  river,  and,  geologically,  belonging  to  the  Lithographic  Lime- 
stone of  the  Missouri  series,  gave,  dried  at  100°,  C.  — 

Silica 6.22 

Ahimina  and  peroxide  of  iron 0.93 

Carbonate  of  lime, 89,66 

Carbonate  of  magnesia,        ........  1  65 

Water, 1.63 

99.99 
No.   4.  —  Compact,    bluish    gray    limestone,    from    Chouteau 
Springs,  Cooper  county,  dried  at  100°,  C.  — 

Res. ,  insoluble  in  hydrochloric  acid 1.51 

Alumina  and  peroxide  of  iron, 0.38 

Carbonate  of  lime 96.38 

HO.,            0.76 

99.03 

No.  5.  —  Hard,  semi-crystalline,  bluish  limestone,  Cooper  co.  — 

Res.,  insoluble  in  hydrochloric  acid, 1.44 

Alumina  and  peroxide  of  iron, 1.68 

Carbonate  of  lime, 95.51 

HO., 0.47 

99.10 

No.  6.  —  Hard,  bluish,  semi-crystalline  limestone,  dried  at  100°, 

C,  from  the  Ooal  Measures — 

Res.,  insoluble  in  nitric  acid, 5.11 

Alumina  and  peroxide  of  iron 1.72 

Carbonate  of  lime 91.29 

Water 0.72 

98.84 
No.  7.  —  Impure,  sandy  limestone,  Cooper  county  —  Vermicu- 
lar Sandstone  — 

Res.,  insoluble  in  hydrochloric  acid,            10.97 

Alumina  and  peroxide  of  iron, 1.32 

Carbonate  of  lime 60.47 

Carbonate  of  magnesia, 25.93 

No.  8.  —  Fine  blue,  sub-crystalline,  ferruginous  limestone,  from 
one  mile  above  Boonville —  Coal  Measures — 

Res.,  insoluble  in  hydrochloric  acid, 5.04 

Alumina  and  peroxide  of  iron, 2.19 

Carbonate  of  lime 89.96 

Carbonate  of  magnesia, 2.29 

99.48 
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No.  9.  — ■  Hard,  gray  and  blue  ferruginous  limestone,  used  for 
building  at  Weston  and  Parkville  —  Goal  Measures  — 

Res.,  insoluble  in  hydrochloric  acid 2.82 

Alumina  and  peroxide  of  iron, 4.03 

Carbonate  of  lime, 87.86 

Carbonate  of  magueeia, 4.82 

99.53 
.     No.  10.  —  Hard,  bluish  gray  ferruginous  limestone,  dried  at  100°, 
C.  —  Coal  Measures  — 

Ees.,  insoluble  in  hydrochlorie  acid,             4.02 

Alumina  and  peroxide  of  iron, 3.02 

Carbonate  of  lime, 87.73 

Carbonate  of  magnesia, 1.87 

Water, 2.99 


No.  11. — Dark,  impure  concretionary  limestone,  from  bluffs  at 
Lexington  —  Goal  Measures  — 

Kes.,  insoluble  in  hydrochloric  acid,     ......  7.26 

Alumina  and  peroxide  of  iron, 1.77 

Carbonate  of  lime 90.12 

99.15 

No.  12. — ^Fine-grained,  ferruginous  limestone — Coal  Measures — 

Kes.,  insoluble  in  nitric  acid, 5.27 

Alumina  and  peroxide  of  iron,     .......  2.57 

Carbonate  of  lime 90.48 

HO.,            0.74 

99.06 

No.  13. — Dark,   impure  limestone,   from  bluff  at  Weston  — 

Coal  Measures  — 

Kes.,  insoluble  in  nitric  acid,       .......  3.25 

Alumina  and  peroxide  of  iron, 1.92 

Carbonate  of  lime .  91.94 

Carbonate  of  magnesia, 1.-05 

Water, 1.60 

99.76 
No.  14.  —  Hard,  blue  and  gray-mottled  limestone  —  Coal  Mea- 
sures— 

Silica, 31.40 

Alumina  and  peroxide  of  iron, 3.42 

Carbonate  of  lime, 64.45 

99.27 
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No.  15.  —  Cotton  Rock,   from  Atkisson's  ■well,   Warsaw — 2d 
Magnesian  Limestone  — 

Silica, 18.27 

Alumina  and  peroxide  of  iron, 0.52 

Carbonate  of  lime 47.01 

Carbonate  of  magnesia, .38.86 

99.66 
No.  16.  —  Finely-stratified  portion  of  Cotton  Rock,  from  War- 
saw—  2d  Magnesian  Limestone — 

Silica 63.44 

Alumina  and  peroxide  of  iron, 10.72 

Carbonate  of  lime,       .........  13.59 

Carbonate  of  magnesia 10.75 

Water, 0.41 

98.91 
No.  17.  —Obtained  from  near  Ruby  Walker's,  dried  at  100°,  C. 

—  2d  Magnesian  Limestone  — 

Two  analyses  made  of  tbis  —  one,  by  fusion  witb  carbonate  of 

soda ;   the  other,  by  treating  with  hydrofluoric  acid,  gave  — 

1  2 

Silica, 89.18  

Alumina, 7.37  6.08 

Lime 0.52  Trace. 

HO., '    .  2.21  2.22 

99.28 
No.  18.  —  Cotton  Rock,  gave  — 

Res.,  insoluble  in  nitric  acid, 6.21 

Alumina  and  peroxide  of  iron 107 

Carbonate  of  lime, 50.80 

Carbonate  of  magnesia, 40.56 

Water, 0.21 

98.85 
No.  19.  —  Magnesian  limestone,  from  bluff  above  Warsaw. 
The  mass  of  this  rock  was  filled  with  cavities,  containing  a  soft, 

whitish  substance,  resembling,  in  its  appearance,  number  seventeen. 

A  portion  of  it,  separated,  as  well  as  possible,  from  the  adjacent 

rock,  gave  — 

Silica 91.14 

Alumina,  with  a  trace  of  oxide  of  iron, 1-63 

Lime, 2.60 

Magnesia, 1.56 

Water,  carbonic  acid  and  ^39, 3.07 
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The  other  portion,  gave  — 

Silica, 6.08 

Alumina, 0.60 

Carbonate  of  lime, 62.16 

Carbonate  of  magnesia, 40.39 


99.23 

No.    20. Fine-grained,   gray   compact  limestone,  Cooper 

county  — 

Res.,  insoluble  in  nitric  acid, 5.60 

Alumina  and  oxide  of  iron, 1.84 

Carbonate  of  lime 90.76 

Carbonate  of  magnesia Trace. 

Water 0.45 

No.  21.  — Magnesian  limestone  — 

E.CS.,  insoluble  in  nitric  acid 6.67 

Alumina  and  peroxide  of  iron, 0.98 

Carbonate  of  lime,       .........  49.35 

Carbonate  of  magnesia,       ........  41.98 

Water, 0.90 


No.  22.  —  Argillaceous  Slate — Coal  Measures — 

Two  analyses,  gave  — 

1  2 

Silica 28.47  28.50 

Alumina  and  peroxide  of  iron, 


99.88 


Carbonate  of  lime, 
Carbonate  of  magnesia,. 
Water,  .... 


17.96  16.83 

46.52  47.04 

2.91  3.70 

3.04  Not  determined. 


No.  23.  —  Calcareous  concretions,  in  Bluff  Formation  — 

Bes.  insoluble  in  hydrochloric  acid,        .        .        .  35.08,  piincipally  Silica- 
Alumina  and  peroxide  of  iron,        ....  5.29 

Carbonate  of  lime, 58.33 

Carbonate  of  magnesia, 0.77 


99.47 

No.  24.  —  Gray,  semi-crystalline  limestone,  from  Missouri  river 
Coal  Measures  — 

Bes.,  insoluble  in  nitric  acid, 3.24 

Alumina  and  peroxide  of  iron, 1.46 

Carbonate  of  lime 93.10 

Carbonate  of  magnesia, Trace. 

Water 1.33 

99.13 
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No.  25. Impure    limestone,    from  Missouri  river Goal 

Measures  — 

Res.,  insoluble  in  nitric  acid, 8.45 

Alumina  and  peroxide  of  iron, 1.87 

Carbonate  of  lime, 87.70 

Carbonate  of  magnesia, 2.30 

Water • 0.42 


100.74 


No.  26.  —  Gray  magnesian  limestone,  from  Missouri  river - 
Coal  Measures. 

Two  analyses  of  this  were  made  :  — 


Res.,  insoluble  in  hydrochloric  acid. 
Alumina  and  peroxide  of  iron,  . 
Carbonate  of  lime,     .... 
Carbonate  of  magnesia,     . 
Water, 


1  2 

3.11  3.04 

9.01  9.00 

60.18  61.18 

26.53  25.70 

0.29  


99.12  98.92 

No.  27.  —  Concretionary  limestone,   from    Missouri  river - 
Coal  Measures  — 

Silica 17.24 

Alumina  and  peroxide  of  iron, 5.25 

Carbonate  of  lime, 75.82 

Carbonate  of  magnesia  and  loss,  ......  1.69 

100.00 

No.  28.  —  Dark,  ferruginous  limestone,  from  Missouri  river  - 
Coal  Measures  — 

Res.,  insoluble  in  hydrochloric  acid, 2  91 

Alumina  and  peroxide  of  iron, '1.08 

Carbonate  of  lime, 92.47 

Carbonate  of  magnesia, 1.84 

Water 0.64 


98.94 
No.  29. — ^Dark  limestone,  from  Missouri  river — Coal  Measures — 

Silica 16.81 

Alimina  and  peroxide  of  iron, .  4.01 

Carbonate  of  lime, 69.77 

Carbonate  of  magnesia, 8.94 

99.03 
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No.  30. — Brown,  ferruginous  limestone,  from  Missouri  river - 
Coal  Measures  — 

Res,,  insoluble  in  nitric  acid,         .......  3.55 

Alumina  and  peroxide  of  iron 4.47 

Carbonate  of  lime 82.85 

Carbonate  of  magnesia,      ........  8.90 


99.77 
No.  31.  —  Concretions   in   coal,    from   Missouri   river  —  Coal 
Measures  —  consist  of  carbonaceous  matter  and  sand,  with   some 
alumina  and  a  small  portion  of  sulpturet  of  iron. 

No.  32.  —  Compact  gray  limestone,  from  Missouri  river — 

Kes.,  insoluble  in  acid,  with  alumina  and  peroxide  of  iron,  .        .  1.15 

Carbonate  of  lime, 98.56 

Carbonate  of  magnesia, Trace. 


99.71 
No.  33.  —  Limestone,  from  Jenkins'  lime  kiln,  near  Fulton  — 

Res.,  insoluble  in  acid,  with  alumina  and  peroxide  of  iron,        .  0.51 

Carbonate  of  lime 98.93 

Carbonate  of  magnesia,       ........         Trace. 

No.  34.  ■ —  Talcose  Mineral,  from  Ferruginous  Sandstone.  Two  ■ 
determinations  of  the  silica  were  made.  Substance  dried  at 
100°,  C.  — 

1  2 

Silica, 44.44  44.07 

Alumina,  37.93  

Lime,         .........       0.75  

Water, .       16.75  

No..  35.  — Ore  sent  from  Cassville.  Is  Peroxide  of  Manganese, 
with  a  small  portion  of  oxide  of  iron. 

No.  36.  —  Ore  sent  from  Cassville.  Is  essentially  Peroxide  of 
Iron,  with  a  considerable  portion  of  silica,  some  alumina,  and  a 
trace  of  manganese. 

No.  37.  —  Ore  from  Cedar  Gap,  near  Fremont.  Almost  entirely 
Peroxide  of  Iron,  with  some  silica  and  a  trace  of  alumina,  and  con- 
tains neither  manganese,  phosphoric  acid,  earths  nor  alkalies. 

No.  38.  —  Salt,  from  near  Wilson's  coal-bed.  The  greater  por- 
tion of  this,  is  soluble  in  water  ;  this  part  is  essentially  sulphate  of 
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alumina,  with  a  small  quantity  of  peroxide  of  iron.  The  part  in- 
soluble in  water,  was  silica,  a  small  quantity  of  alumina  and  sulphur 
ret  of  iron. 

No.  39.  —  Sediment,  from  a  chalybeate  spring,  west  of  Oseola, 
contained  only  a  trace  of  silica,  with  some  alumina  and  peroxide 
of  iron. 

No.  40.  —  Salt,  from  above  Maston's  bridge,  on  the  La  Mine. 
The  portion  soluble  in  water,  was  sulphate  of  the  protoxide  of  iron 
or  copperas,  and  the  insoluble  part  was  silica,  alumina  and  lime. 

No.  41.  —  Salt,  on  the  rock  from  the  same  place  as  the  above. 
The  salt  is  Epsom  salt,  or  sulphate  of  magnesia,  and  the  rock  a 
magnesian  limestone. 

Nos.  42  and  43.  — Brown  Hematite,  from  near  Buffalo,  are  essen- 
tially the  same.     An  analysis  of  42,  gave  — 

Silica 2.88 

Alumina,     ...........  0.64 

Peroxide  of  iron, 84.80 

Water, 11.62 

Sulphur 0.12 

100.06 

No.  44.  —  Galena,  from  Mr.  Glenn's  mine.  Cole  Camp  creek. 
Two  determinations  of  sulphxir,  gave  — 

1  2 

Sulphur,  .  13.76  13.86 

Lead, 85.43 

No.  45.  —  Brown  Hematite,  from  half  a  mile  west  of  Warsaw  — 

Sulphur, 1-05 

Silica, 2.11 

Peroxide  of  iron,  .......,"'  88.85 

Alumina, 0.87 

Water,           .        .                         ■  10.01 


102.89 


A  portion  of  the  iron  in  this  specimen  was  in  combination  with 
the  sulphur,  and  hence  the  excess. 
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No.  46. — Brown  Hematite,  from  a  large  deposit,  near  the  mouth 
of  Niangua — 

Silica, 4.36 

Peroxide  of  iron, 83.27 

Alumiua, ...  1-08 

Water, ...        H-H 

99.82 

This  specimen  contained  neither  phosphoric  acid  nor  lime,  but 
a  trace  of  manganese. 

The  following  specimens  were  collected  by  Dr.  Shumard. 

No.  47.  —  Magnesian  limestone,  of  a  light  gray,  silicious  ap- 
pearance, belonging  to  the  beds  of  the  2d  Magnesian  Limestone, 
from  near  A.  F.  Evans',  Franklin  county,  gave  — 

Silica, 6.77 

Alumina,  with  a  trace  of  iron, 0.97 

Carbonate  of  lime 49.64 

Carbonate  of  magnesia, 42.05 

99.43 

No.  48. — Limestone,  obtained  from  one  mile  below  Vancil's 
landing,  Mississippi  river,  gave  — 

Silica, 28,26 

Alumina,  with  peroxide  of  iron,          ......  4.45 

Carbonate  of  lime,      .........  58,86 

Carbonate  of  magnesia,       .         • 7.96 

99.53 

The  quantities  given  of  the  last  specimen,  are  the  mean  of  the 
analyses  of  two  different  portions.  The  silica,  from  the  analyses  of 
the  two  last  specimens,  was  dissolved  in  hydrofluoric,  to  test  its  purity. 

As  yet,  I  have  made  no  analysis  of  the  mineral  waters.  The 
specimens  of  these  sent  by  you  did  not  come  to  hand  until  last  month; 
since  which  date,  I  have  been  unable  to  find  the  time  requisite  for 
their  analysis.     All  of  which  is  respectfully  submitted. 

A.  LITTON. 


ttl 
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MR.    MEEK'S    REPORT, 


ON 


MONITEAU  COUNTY. 


Prof.  G.  C.  Swallow, 

State  Creologist. 

Sir  :  The  following  report  is  respectfully  submitted  as  the  result 
of  that  portion  of  my  labors  of  the  past  season,  not  prosecuted  under 
your  immediate  supervision,  nor  hitherto  verbally  or  otherwise  made 
known  to  you. 

Moniteau  county,  as  may  be  seen  by  reference  to  a  map  of  Mis- 
souri, occupies  a  position  almost  exactly  in  the  center  of  the  State ; 
being  bounded  on  the  east,  by  the  Missouri  river  and  Cole  county ; 
on  the  south,  by  Cole,  Miller  and  Morgan  counties ;  on  the  west,  by 
Morgan  and  Cooper  counties ;  and  on  the  north,  by  Cooper  county 
and  the  Missouri  river.  It  embraces  a  superficial  area  of  about  foui* 
hundred  square  miles,  and  presents  every  variety  of  elevation,  from 
that  of  the  low  alluvial  bottoms  of  the  Missouri,  to  the  high  prairie 
districts  of  the  south  and  west,  which  rise  to  an  altitude  varying 
from  three  hundred  and  fifty,  to  near  five  hundred  feet  above  the 
Missouri  river.*  In  general  terms,  the  face  of  the  country  may  be 
characterized  as  broken  and  hilly,  though  there  are  districts  of  con- 
siderable extent,  possessing  an  excellent  soil,  and  only  sufficiently 
undulating  to  secure  good  drainage,  whilst  even  in  the  more  hilly 
portions  there  is  much  good  arable  land,  in  the  small  valleys,  and 
along  the  gentler  slopes. 


*  Many  of  the  Barometrical  observations  made,  with  a  view  of  determining  ap- 
proximately, the  elevation  of  the  country,  were  carefully  calculated  by  Mr.  Warwick 
Hongh,  of  Jefferson  city. 

I  am  also  under  many  obligations  to  Prof.  Geo.  C.  Pratt,  Assistant  Engineer  of 
the  Pacific  Railroad,  for  a  profile  of  the  country  along  the  line  of  that  road  through 
the  county,  from  which  much  useful  information  was  obtained,  in  regard  to  the 
elevation  of  the  country. 
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The  supply  of  good  timber  is  ample,  especially  in  the  northern 
and  eastern  portions ;  and  even  in  the  prairie  districts,  there  is  tim- 
ber along  the  small  streams,  sufficient  for  the  T^ants  of  the  country. 
The  growth  in  the  valleys,  is  principally  oak,  maple,  hickory,  ash, 
walnut,  hackberry,  buttonwood,  poplar,  &c.  On  the  higher  country, 
the  forest  is  almost  entirely  composed  of  oak  and  hickory. 

In  the  valleys,  and  along  most  of  the  streams,  good  springs  are 
frequently  met  with,  but  on  the  higher  part  of  the  country,  especially 
in  the  magnesian  limestone  districts,  springs  are  not  so  common, 
consequently  the  inhabitants  generally  depend  upon  what  are 
termed  "cistern  wells;"  that  is,  wells  of  ordinary  depth  and  con- 
struction, into  which  rain  water  is  carried  by  spouts  from  the  house- 
tops. Owing  to  the  retentive  nature  of  the  superficial  deposits  of 
the  country,  it  is  rarely  found  necessary  to  cement  these  reservoirs, 
to  make  them  retain  water ;  and  they  are  always  sunk  to  a  sufficient 
depth  to  preserve  it  fresh  and  cool. 

The  principal  streams  in  Moniteau  county,  are  the  Little  Saline, 
Little  and  Big  Splice  creeks,  Moniteau  and  Moreau  creeks,  and  their 
tributaries.  As  the  first  of  these  runs  through  only  a  small  portion 
of  the  northern  extremity  of  the  county,  and  the  two  following  are 
but, small  streams,  they  need  receive  no  especial  notice  here.  The 
Moniteau,  which  is  about  thirty  yards  wide  near  its  mouth,  heads  in 
Cooper  county,  and  traverses  the  northern  part  of  Moniteau  county, 
in  a  direction  a  little  south  of  east.  It  has  a  considerable  fall,  and 
affords  water  enough,  excepting  in  very  dry  weather,  to  furnish  some 
good  sites  for  mills.  The  Moreau  is  about  twice  as  large  as  the 
Moniteau.  It  heads  in  Cooper  and  Morgan  counties,  and  flows 
through  the  southern  part  of  Moniteau,  in  a  south-east  direction.  It 
is  a  crooked  stream,  and  has  numerous  large  branches,  which  spread 
out  in  various  directions.  Some  of  these  branches,  as  well  as  the 
main  stream,  have  sufficient  fall,  and  are  large  enough  to  furnish 
valuable  water-power. 

QUATERNARY   DEPOSITS. 

Of  the  quaternary,  or  modern  formations,  which  you  have,  in 
vour  vertical  section  of  the  strata  of  the  State,  divided  into  Allu- 
vium, Bottom  Prairie,  Bluff,  or  Loess,  and  Drift,  I  have  recognized 
the  first  two  in  the  alluvial  bottoms  of  the  Missouri,  along  the  north- 
eastern part  of  the  county. 

The  following  section  of  the  banks  of  the  Missouri,  taken  near 


a 


MR.    MEEK'S    REPORT.  97 

the  mouth  of  a  small  stream,  known  by  the  name  of  "  Splice  Creek," 
conveys  a  very  correct  idea  of  these  beds,  as  seen  in  this  part  of  the 
county :  — 

No.  1.  — Twelve  to  eighteen  inches  soil  and  yellow  sand. 

No.  2.  —  Eight  inches  dark  vegetable  mould  and  sand. 

No.  3.  — Three  feet  light  yellowish  sand,  irregularly  stratified. 

No.  4.  —  Three  feet  asli-colored  sand  and  clay,  interstratified  with  seams  and 

thin  beds  of  dark  gray  clay,  and  vegetable  mould. 
No.  5.  —  Fifteen  feet  regularly-stratified,  fine  dark  bluish  gray  clay,  or  marl, 

with  logs  and  whole  trees  embedded. 

The  entire  thickness  of  No.  5  is  not  known,  as  it  passes  down- 
wards to  an  unknown  depth  below  low-water  mark.  This  bed  is 
very  rich  in  calcareous  matter,  and  closely  resembles,  in  color  and 
composition,  the  dark  marly  clays  of  the  Cretaceous  formation,  far 
up  the  Missouri,  in  Nebraska  Territory,  from  which  it  Was,  doubtless, 
derived. 

Over  the  higher  portions  of  the  county,  after  leaving  the  river 
bluffs,  beds  of  red  and  yellow  clay,  sometimes  nearly  free  from  ad- 
mixture of  other  materials,  but  more  frequently  mingled  with  frag- 
ments of  chert,  &c.,  are  everywhere  met  with  beneath  the  soil  and 
sub-soil.  These  deposits  vary  from  four  or  five,  to  fifteen  or  t\^enty 
feet  in  depth,  and  rest  directly  upon  the  rocks  composing  the  solid 
frame-work  of  the  country.  By  whatever  agency  they  may  have 
been  deposited,  it  appears  clearly  manifest,  the  loose  masses  of  chert 
and  other  materials  contained  in  them,  have  not  been  transported 
from  any  very  great  distance,  as  they  show  little  or  no  marks  of 
attrition,  and  all  belong  to  formations  immediately  beneath,  or  which 
are  known  from  remaining  outliers  to  have  extended  over  the  locali- 
ties where  we  now  find  them.  As  these  clays  differ  somewhat,  in 
color  and  composition,  from  the  Bluff  deposit,  as  seen  along  the 
Missouri,  and  are,  so  far  as  my  observations  go,  destitute  of  the 
shells  and  other  organic  remains  found  in  that  formation,  where  it 
is  well  marked,  I  am  not  quite  satisfied  they  are  the  same. 

In  the  northern  part  of  the  county,  especially  near  the  bluffs  of 
the  Missouri,  the  clays,  previously  referred  to,  are  sometimes  over- 
laid by  a  fine  ash-colored,  somewhat  arenaceous  deposit,  which  I 
suppose  to  be  the  same  as  the  Bluff  formation ;  this,  however,  was 
not  seen  south  of  the  Moniteau. 

Of  Drift,  unless  some  of  our  superficial  deposits  of  clay  may  be 
referred  to  that  agency,  I  am  not  sure  we  have  any,  as  no  boulders 
or  beds  of  sand  and  water-worn  pebbles  were  anywhere  met  with  in 
G — II 
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the  county.  In  one  of  the  southern  townships  a  few  partly- worn 
fragments  were  occasionally  seen ;  but,  as  they  all  belong  to  sedi- 
mentary rocks  which  occur  in  that  part  of  the  county,  and  were 
always  found  along  ravines  and  branches,  their  slightly-worn  appear- 
ance may  be  due  to  other  causes. 

Exclusive  of  the  recent  or  quaternary  deposits,  the  formations 
of  ]\Ioniteau  county  may  all  be  referred  to  the  Carboniferous,  De- 
vonian, and  Silurian  epochs,  though  we  have  nothing  like  an  un- 
broken series  of  the  various  rocks  composing  either. 

CARBONIFEROUS    SYSTEM. 

Aside  from  the  isolated  bodies  of  coal  so  common  in  this  region 
of  country,  the  next  rock  in  the  descending  order,  after  leaving  the 
quaternary  deposits,  is  that  part  of  the  Carboniferous  system,  called, 
by  Dr.  D.  D.  Owen,  in  his  Keport  on  the  Geology  of  Wisconsin, 
Iowa,  and  Minnesota, 

BNCRINITAL  LIMESTONE. 

This  rock — whether  considered  with  regard  to  its  thickness,  its 
economical  value  as  an  inexhaustible  store  of  material  for  the  manu- 
facture of  quick-lime,  or  with  regard  to  its  influence  on  the  topogra- 
phy of  the  country  —  is  by  far  the  most  important  limestone  in  the 
county.  As  seen  here,  it  is  a  coarse,  semi-crystalline  limestone, 
containing  more  or  less  cherty  masses  in  the  form  of  concretions. 
It  is  everywhere  easily  recognized,  as  well  by  its  strongly-marked  litho- 
logical  characters,  as  by  its  many  characteristic  organic  remains  — 
being,  indeed,  almost  wholly  composed  of  columns  and  other  parts  of 
Crinoidea,  broken  and  mingled  together  with  a  great  profusion  of 
corals,  shells,  &c.  The  lower  part  has  usually  a  yellowish  hue,  and  is 
generally  not  very  compact,  being  little  else  than  a  mass  of  Grinoidal 
remains,  with  barely  enough  inorganic  calcareous  matter  to  cement 
them  together,  whilst  the  upper  part  is  more  compact,  and  has,  for 
the  most  part,  a  lighter  color. 

In  districts  immediately  underlaid  by  heavy  beds  of  this  forma- 
tion, especially  near  the  bluffs  of  streams,  numerous  "sink  holes" 
are  met  with.  They  have,  usually,  the  form  of  a  broad  inverted 
cone,  and  are  not  confined  to  the  surface  materials,  but  always  ter- 
minate in  a  fissure  or  cavern  in  the  rocks  beneath.  Many  instances 
of  this  kind  may  be  seen  near  the  Missouri  bluffs,  north  of  Mount 
Vernon,  where  they  have  been  mistaken  for  ancient  mines.     Exactly 
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similar  sinks  occur  in  districts,  underlaid  by  heavy  beds  of  Lower 
Carboniferous  Limestones,  in  Kentucky,  Illinois,  Indiana,  Tennessee 
and  Alabama,  wbere  they  have  no  connection  with  metalliferous 
deposits. 

The  fossils  most  frequently  met  with  in  this  rock,  in  Moniteau 
county,  were  the  following:  viz..  One  or  two  species  Zaphrentis, 
Orthis  Michelini,  Spirifer  cuspidatus,  S.  Burlingtonensis,  S.  striatus, 
Productus  semireticulatus,  P.  punctatus,  two  species  of  Oapulus, 
and  two  large  species  of  Uuomphalus. 

This  formation  enters  Moniteau  from  Cooper  county,  and  under- 
lies all  that  portion  of  the  county  north  of  Moniteau  creek,  except- 
ing along  the  borders  of  that  and  other  streams,  where  it  has  been 
denuded  away,  so  as  to  expose  the  lower  rocks.  It  is  seen,  however, 
in  greatest  force  along  the  Missouri  river,  near  Mount  Vernon,  and 
for  five  or  six  miles  below  that  village,  where  it  composes  most  of 
the  upper  part  of  those  bold  mural  precipices,  which  form  such  a  con- 
spicuous feature  in  the  topography  of  that  region. 

In  this  part  of  the  county,  if  varies  in  thickness,  from  forty  or 
fifty,  to  one  hundred  and  thirty  feet,  in  proportion  as  it  has  been' 
more  or  less  worn  away  by  the  erosive  action  of  atmospheric  agencies. 
As  it  is  quite  probable,  however,  that  some  of  the  upper  part  was 
covered  by  the  slope,  at  the  place  where  it  measured  one  hundred 
and  thirty  feet,  its.  maximum  thickness,  in  this  county,  may  be  set 
down  as  about  one  hundred  and  fifty  feet.  On  following  it  south- 
ward, and  south-westward,  it  is  found  to  diminish  rapidly  in  thick- 
ness, partly  in  consequence  of  the  denudation  of  the  upper  surface, 
and,  to  some  extent,  in  consequence  of  the  thinning  out  of  the  lower 
beds ;  so  that,  by  the  time  we  reach  the  neighborhood  of  Moniteau 
creek,  it  is  found  to  be,  as  previously  stated,  either  entirely  worn 
away,  or  crowning  the  summits  of  the  highest  elevations,  and  only 
maintaining  a  thickness  of  from  twenty  to  forty  feet. 

South  of  the  Moniteau  it  again  makes  its  appearance  in  the  form 
of  numerous  local  patches  and  small  outliers,  which  are  seen  at  inter- 
vals, even  to  within  a  short  distance  of  the  southern  limits  of  the 
county.  Some  of  these  may  be  so  connected  with  larger  bodies  of 
the  same  formation  in  the  surrounding  counties,  the  Geology  of 
which  is  unknown  to  me,  as  to  be  improperly  called  outliers. 

Judging  from  numerous  exposures  seen  along  the  tributaries  of 

Moniteau  and  Moreau  creeks,  a  considerable  portion  of  the  divide 

between  the  head-waters  of  those  streams,  in  Town.  45,  Rs.  16  and  17, 

is  underlaid  by  this  formation,  varying  from  ten  to  fifty  feet  in  thick- 

Q— II— 2 
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ness,  which  may  be  connected  with  larger  bodies  of  this  rock  m 
Cooper  and  Morgan  counties.  At  any  rate,  it  was  met  with  in  Towiu 
45,  R.  16,  at  the  following  localities:  viz.,  In  the  edge  of  Cooper 
county,  on  Upper  Brush  creek,  near  Mount  Pleasant  Meeting  House, 
where  it  is  seen  in  a  bluff,  exposing  a  thickness  of  about  fifty  feet ; 
and  on  the  farm  of  Mr.  Solomon  Kemp,  in  Sec.  24,  where  a  bed  twelve 
feet  in  thickness  rests  upon  one  of  the  oldest  rocks  in  the  country. 
In  R.  17,  of  same  Township,  it  was  seen  on  land  owned  by  Judge 
Brookling,  in  Sec.  10,  exposing  about  fifty  feet  in  thickness.  About 
three  miles  south  of  last  locality,  it  was  again  observed,  on  a  stream 
known  as  Willow  Fork  of  the  Moreau,  where  it  forms  a  bluff  thirty 
or  forty  feet  in  height.  On  the  south  side  of  the  same  branch,  in 
south-west  corner  of  See.  26,  on  land  owned  by  Mr.  Robert  Price, 
it  again  crops  out,  exposing  in  a  bluff,  a  thickness  of  twenty-two  feet. 
Some  sixteen  feet  of  the  lower  part  of  this  last  exposure  are  com- 
posed of  the  lower  yellow  beds  so  frequently  met  with,  north  of  the 
Moniteau,  but  which  were  not  recognized  at  any  other  locality  south 
of  that  stream.  • 

With  the  above  exceptions,  this  rock  only  exists  in  this  county, 
south  of  the  Moniteau,  as  local  outliers  of  comparatively  limited 
extent.  To  refer  to  aU  of  these  in  detail,  would  be  exceedingly 
tedious,  and  serve  no  useful  purpose.  I  would,  therefore,  merely 
remark,  that  they  are  found  at  various  elevations,  and  rest  some- 
times on  one,  and  sometimes  on  another  of  the  older  rocks.  In 
many  instances,  they  are  seen  in  the  valleys,  along  slopes,  and  on 
the  tops  of  hills  and  ridges,  dipping  into  the  earth,  at  various  angles 
below  the  horizon,  without  regard  to  the  general  dip  or  inclination 
of  the  older  rocks  upon  which  they  rest.  An  instance  of  this  kind 
may  be  seen  on  the  left  side  of  the  Moreau,  in  Sec.  23,  Town.  45, 
R.  16,  which  will  be  better  understood  by  reference  to  the  follow- 
ing figure : — 


t  i —  represent  huge  masses  of  Encrinital  Limestone,  on  the  summit  and  slope  of  a  ridge,  seven^ 
feet  in  beight,  plunging  at  different  angles  beneath  the  soil  and  loose  cbert,  whilst  undisturbed  strata 
of  magnesian  limestone  (v)  are  seen  below.  No.  3,  3,  3,  represent  slopes  where  no  rocks  are  seen 
in  place.  Gases  of  this  kind  am  so  common,  in  this  region,  as  to  have  attracted  the  attention  of  the 
people  of  the  county,  by  whom  these  titled  masses  of  limestone  have  been  termed  "Tumbling  Rocks.* 
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That  these  masses  have  not  been  thrown  from  their  original 
horizontal  position  by  forces,  acting  from  beneath,  is  manifest  from 
the  undisturbed  condition  of  the  strata  upon  which  they  repose; 
consequently,  their  present  anomalous  condition  must  be  due  to 
some  peculiarity  of  those  denuding  agencies,  whatever  they  may 
have  been,  which  have  so  strongly  modified  the  physical  features 
of  the  country. 

CHEMUNG  GROUP. 

In  the  northern  part  of  Moniteau,  we  have  everywhere,  imme- 
diately beneath  Encrinital  Limestone,  the  upper  member  of  a  series 
of  rocks,  apparently  of  the  age  of  the  Chemung  Group  of  New  York. 
Like  the  Encrinital  Limestone,  this  upper  member  of  the  Chemung 
(Chouteau  Limestone  of  the  general  section)  is  most  extensively 
developed  in  the  northern  part  of  the  county,  along  the  Missouri 
river.  Southward  and  south-westward,  it  diminishes  in  thickness,  so 
that  with,  perhaps,  only  a  few  unimportant  exceptions,  it  is  met  with 
on  the  south  side  of  the  Moniteau  only,  as  outliers. 

Along  the  Missouri,  in  the  vicinity  of  Mount  Vernon,  it  varies 
in  thickness,  from  sixty  to  eighty  feet,  and  forms  a  considerable  por- 
tion of  the  lower  part  of  the  high  bluffs  seen  near  that  place.  Near 
the  Moniteau,  it  is  not  generally  well  exposed,  but  is  seen  under  cir- 
cumstances indicating  a  thickness  of  from  forty  to  fifty  feet.  South 
of  the  Moniteau,  it  is  known  to  underlie  the  Encrinital  Limestone 
mentioned  as  occurring  in  Sec.  25,  Town.  46,  R.  14,  and  is  pro- 
bably coextensive  with  that  rock,  thence  into  Cole  county.  Ex- 
cepting at  one  other  locality,  on  Willow  Pork  of  the  Moreau,  some 
four  miles  from  the  county  line  on  the  west,  and  another  in  section 
11  of  same  township  and  range,  it  was  not  met  with  south'of  the 
Moniteau,  in  this  county.  At  the  first  of  the  latter  two  places,  only 
a  foot  or  two  in  thickness  of  the  upper  part  is  seen  forming  the  bed  of 
the  creek,  and  passing  beneath  a  bluff  of  Encrinital  Limestone,  pre- 
viously referred  to.  As  all  the  outliers  of  Encrinital  Limestone  seen 
south  of  the  Moreau,  appear  to  rest  directly  upon  the  older  rocks,  it 
is  probably  reduced  here  to  a  thickness  of  eight  or  ten  feet. 

Although  there  is  everywhere  a  strongly-defined  line  of  demark- 
ation  between  this  rock  and  the  Encrinital  Limestone,  both  as  regards 
mineral  and  prevailing  palseontological  characters,  the  line  separat- 
ing its  lower  beds  from  the  rocks  beneath,  is  often  so  faint,  in  this 
county,  as  to  be  scarcely  recognizable  where  no  fossils  are  met  with. 

As  seen  in  Moniteau  county,  the  Chouteau  Limestone  usually 
presents  the  -following  characters :  The  upper  part,  perhaps  about 
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one-third  of  the  whole  formation,  consists  of  a  heavy-bedded,  bluish 
gray,  impure  calcareous  mass,  with  occasional  concretionary  bodies 
of  calc  spar  embedded.  This  part  of  the  formation  is  generally 
nearly  destitute  of  organic  remains ;  though  in  the  upper  part,  near 
its  junction  with  the  Encrinital  Limestone,  we  sometimes  find  a  pecu- 
liar Facoid,  very  nearly  like  the  species  so  abundant  in  the  Cauda- 
galli  Grit,  but  perhaps  more  nearly  related  to  some  of  those  of  the 
Hamilton  and  Chemung  Groups  of  New  York.  The  only  other 
fossils  found  in  it,  were  a  Crinoid,  a  reticulated  coral,  and  a  small 
Turbo-like  Gasteropod. 

The  lower  beds  are  generally  distinct  enough  from  the  upper 
though  sometimes,  near  their  junction,  they  alternate,  and  at  others, 
shade  almost  imperceptibly  into  each  other.  In  composition,  color 
and  other  characters,  the  lower  beds  present  a  considerable  variety, 
but  are  generally  hard,  compact  limestones,  of  a  gray  or  bluish  gray 
color.  For  the  most  part,  they  are  in  rather  thin  layers ;  and,  where 
much  exposed,  show  a  disposition  to  split  into  thin  shelly  pieces ; 
though,  at  some  places,  the  layers  run  together  and  form  more  mass- 
ive beds. 

Of  all  the  rocks  in  this  county,  these  lower  beds  of  Chouteau 
Limestone  are  perhaps  the  most  interesting  to  the  Palaeontologist ;  for, 
although  not  generally  so  highly  charged  with  organic  remains  as 
portions  of  the  Encrinital  Limestone,  their  fossils  are  usually  found 
in  a  better  state  of  preservation.  The  species  most  frequently  met 
with,  were  the  same  as  those  referred  and  named  as  follows  by  Dr. 
Shumard :  Orthis  resupinata  [Martin),  Productus  Murchisonia- 
nusf  (Kon.),  P.  suhaculeatus  [Blurch.),  Spirifer  striatus?  [Mar- 
tin), Rhynconella  gregaria  {Shumard),  R.  obscuraplicata  [Shu- 
mard), Terebratula  Fusiformis  [Mureh.  and  Venn.),  and  Avieula 
Cooperensis  [Shumard),  together  with  a  considerable  variety  of 
Nuculas,  Pectas,  Avieula,  and  other  Acephala,  closely  allied  to,  if 
not  identical  with,  Hamilton  and  Chemung  species.  I  also  found 
in  these  beds,  at  some  localities,  a  peculiar  Ganda-galli-Uke  Fucoid, 
apparently  identical  with  that  in  the  upper  bed. 

The  best  locality  for  the  fossils  of  this  rock,  seen  in  the  county, 
ia  at  Mount  Vernon,  where  I  collected  specimens  of  nearly  all  the 
species  usually  found  in  it,  together  with  some  new  species  not 
hitherto  met  with.  As  they,  together  with  those  collected  from 
other  rocks,  will  be  thoroughly  studied  by  Dr.  Shumard,  the  able 
Palaeontologist  of  the  Survey,  it  would  be  going  out  of  my  province 
to  attempt  to  characterize  them  here. 


MK.    MEEK'S    REPORT.  103 

The  stratigraphical  position  of  this  and  the  other  two  members 
of  the  same  series  (Lithographic  Limestone  and  Vermicular  Sand- 
stone*), with  relation  to  other  well-marked  geological  horizons  below 
them,  taken  in  connection  with  their  organic  remains,  leaves  little 
room  to  doubt  that  they  represent  the  Chemung  Group  of  New  York ; 
though,  as  in  the  case  with  the  Chemimg  in  eastern  New  York,  they 
also  contain  some  Hamilton  forms. 

DEVONIAN   STSTEM.f 
UPPER  HBLDBEBURG— ONONDAGA  LIMESTONE. 

Immediately  beneatli  the  Chouteau  Limestone,  at  some  locali- 
ties in  Moniteau  county,  we  have  two  rocks,  which,  although  quite 
distinct  in  their  mineral  characters,  evidently  belong,  judging  from 
their  organic  remains,  to  the  same  group. 

The  upper  of  these  two  rocks  consists  of  from  ten  to  forty  feet 
in  thickness,  of  gray  or  bluish  gray  limestone,  in  layers  and  beds> 
which  shade  ofif  upwards  into  the  lower  part  of  the  Chouteau  Lime- 
stone, in  such  a  manner  that  it  is  not  always  easy,  where  fossils  are 
not  found,  to  say  where  the  one  ends,  and  the  other  begins.  It  is, 
however,  generally  more  crystalline  than  the  Chouteau  Limestone. 

These  upper  beds  were  only  recognized  in  the  bluffs  along  the 
Missouri  river,  though  they  may  exist  at  other  localities  in  the  county, 
as  it  would  be  very  difficult  to  distinguish  them  from  the  lower  beds 
of  the  Chouteau  Limestone,  where  fossils  are  not  found.  These  beds 
were  first  observed  in  a  bluff,  a  short  distance  above  the  mouth  of 
Splice  creek,  near  the  residence  of  a  gentleman,  by  the  name  of 
Shields,  where  they  present  a  thickness  of  about  thirty  feet.  The 
following  is  a  natural  section  of  the  rocks  seen  at  this  place,  and 
shows  the  relations  between  the  beds  under  consideration,  and  the 
other  rocks  with  which  they  are  associated. 


*  Not  represented  in  this  county. 

f  I  am  far  from  considering  it  a  settled  question  that  we  should  not  carry  up 
the  Devonian  so  as  to  take  in  the  Chouteau  Limestone.  It  is  true,  by  so  doing,  we 
would  include,  along  with  many  Devonian  forms,  a  few,  apparently  identical  with 
species  hitherto  regarded  as  peculiar  to  the  Carboniferous  system.  Not  so  many, 
however,  as  there  are  of  Carboniferous  forms  in  the  Hamilton  and  Chemung  groups 
of  New  York,  both  of  which  are  considered  by  Murchison  and  Vernenil  as  Devonian. 
After  all,  it  must  be  admitted  that  in  this  country,  where  we  have  a  complete  series 
of  the  Palaeozoic  rock,  the  limits  of  the  Devonian  system,  both  upwards  and  down- 
wards, are  not  so  strongly  marked  as  would  appear  to  be  the  case  in  the  old  world. 
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Pig.  2. 


RIVER 


i — represents  the  Encrinital  Limestone,  eighty  feet  in  thickness;  } — the  Chouteau  Limestone;  m  a 
— some  thirty  feet  of  the  beds  above  referred  to;  and  m  b — some  eight  feet  in  thickness  of  the  lower 
member  of  the  same  group ;  u — is  a  bed  of  sandstone,  hereafter  to  be  mentioned. 

At  another  locality,  two  miles  and  a  half  farther  down  the  river, 
these  upper  beds  are  again  seen  in  a  bluff,  beneath  the  Chouteau 
Limestone,  and  resting  directly  upon  the  2d  Magnesian  Limestone, 
where  they  appear  to  be  only  ten  feet  in  thickness.  Some  three-quar- 
ters of  a  mile  lower  down  the  river,  the  same  beds  are  again  seen 
holding  the  same  position  with  relation  to  the  Chouteau  Limestone, 
but  resting  upon  the  Saccharoidal  Sandstone,  and  presenting  a  thick- 
ness of  twenty  feet. 

The  most  common  fossils  in  these  beds  are  the  following :  —  One 
or  more  species  of  Cyathophyllum,  Favosites  polymorpha,  Terehratula 
reticularis,  an  elongated  Braehiopod  of  the  type  of  Pentamerus 
elongatus  of  the  Onondaga  Limestone  (New  York),  a  small  species  of 
Pentamerus  related  to  P-  galeatus,  but,  perhaps,  more  closely  allied 
to  forms  in  the  Onondaga  and  Corniferous  Limestones,  a  Leptaena  or 
Strophodonta,  two  species  of  Spirifer,  and  fragments  of  Trilobites. 

Below  the  above-mentioned  beds,  we  have  at  some  places  in 
Moniteau  county,  the  lower  member  of  the  same  group.  This  rock 
varies  much  in  its  composition,  being  at  some  places  an  arenaceous 
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limestone,  and  at  others  a  calcareous  sandstone,  and  I  even  suspect 
it  passes,  in  some  instances,  into  a  pure  quartzose  sandstone. 

This  formation  was  only  met  with  at  the  following  localities :  — 
First,  in  a  bluff  on  the  Missouri,  already  referred  to.  (See  a  6  of 
fig.  2.)  At  this  place,  it  is  a  calcareous  sandstone,  whilst  at  another 
point,  only  a  short  distance  along  the  same  outcrop,  it  passes  into 
layers  of  arenaceous  limestone,  containing  its  usual  fossils,  and  alter- 
nating with  beds  of  obliquely-laminated  sandstone.  It  also  occurs 
in  the  bed  of  a  small  branch  of  Little  Splice  creek,  some  mile  and  a 
quarter  south  of  the  above  locality,  where  it  is  more  calcareous,  and 
contains  many  fossils,  of  a  few  species. 

On  the  north  side  of  the  Moniteau,  it  was  again  seen  at  Mr. 
William  Routon's  place,  in  Sec.  27,  Town.  46,  R.  14.  Here  is  only 
exposed  about  eight  feet  at  the  base  of  a  hill,  and  it  is  made  up  of 
coarse,  partly-rounded  grains  of  quartz,  cemented  with  calcareous 
matter. 

The  only  organic  remains  seen  in  this  part  of  the  group  were 
Terebratula  reticularis,  an  Orthis  like  0.  resupinata,  a  plicated 
Spirifer  rather  under  medium  size,  and  a  small  smooth  Sphifer.* 

LOWER    SILURIAN    STRATA. 

The  rocks  in  Moniteau  county,  referable  to  this  epoch,  ap- 
pear to  be  the  same  as  your  Saccharoidal  Sandstone,  and  2d  Mag- 
nesian  Limestone.  I  would  just  here  remark,  however,  that  there  is 
more  difficulty  and  uncertainty  in  identifying  the  various  members 
of  the  great  series  of  magnesian  limestones  and  sandstones,  lying  at 
the  base  of  our  palaeozoic  rocks,  than  is  met  with  in  any  of  our  other 
formations. 

SAOCHAKOIDAL  SANDSTONB. 

The  rock  I  have  supposed  to  be  identical  with  the  above,  is,  every- 
where in  Moniteau,  excepting  in  a  few  instances  where  it  is  very 
thin,  a  heavy-bedded  more  or  less  friable  sandstone.     It  is  usually 


*  This  formation,  and  the  last-mentioned  beds,  taken  together,  contain  an  as- 
semblage of  organic  forms,  limited  in  their  range  in  the  Kcw  York  system  to  the 
Upper  Helderburg  group.  (Corniferous  and  Onondaga  Limestones,  and  Schoharie 
Grit.)  This  fact,  together  with  their  position  above  the  Cape  Girardeau  limestone, 
which  appears  to  represent  the  upper  part  of  the  Lower  Helderburg  group,  fixes  very 
definitely  their  position  near  the  base  of  our  Devonian  rocks  in  the  West.  The  Oris- 
kamy  Sandstone,  and,  perhaps  (as  a  distinct  mass),  the  Cauda-galli  Grit,  having  no 
representatives  in  the  West. 
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indistinctly  stratified,  and  varies  in  its  color,  from  nearly  a  pure 
wHite,  througli  various  shades  of  yellow,  to  a  kind  of  dusky  brown. 
The  darker  colors  being  usually  confined  to,  or  near  the  weathered 
surfaces,  whilst  the  interior,  beyond  the  influence  of  atmospheric 
agencies,  is  lighter.  Where  it  has  nearly  thinned  out,  it  is  more 
distinctly  stratified,  becomes  harder,  and  is  usually  brown  or  brown- 
ish red.  Sometimes  it  contains  enough  calcareous  matter  to  cause 
feeble  effervescence  when  acids  are  dropped  upon  it. 

This  rock  appears  to  exist  beneath  the  previously-mentioned  formations,  in 
nearly  all  the  county  north  of  Moniteau  creek.  South  of  the  Moniteau,  it  is  known 
to  occur  beneath  the  same  form.itions,  as  far  as  they  extend  between  the  Little  Moni- 
teau and  the  eastern  boundary  of  the  county.  From  numerous  exposures  seen  in 
the  edge  ^  Cooper  county,  along  the  head  branches  of  Moniteau,  it  also  appears  to 
exist  beneath  the  Chouteau  and  Encrinital  Limestones,  in  portions  of  Town.  45,  R.  16 
and  17.  As  outliers,  it  is  frequently  met  with  over  all  that  part  of  the  county  south 
of  the  Moniteau,  where  the  2d  Magnesian  Limestone  forms  the  surface  rock. 

It  was  first  seen  in  the  northern  part  of  the  country  on  the  Missouri  river,  in 
Town.  47,  R.  14,  at  a  locality  previously  referred  to  (see  «  of  fig.  2),  where,  at  an  ele- 
vation of  some  twenty  feet  above  the  river,  twelve  or  thirteen  feet  of  its  upper  part  is 
exposed  beneath  the  Upper  Helderburg  limestone.  To  the  south-west,  owing  to  the 
general  dip  of  the  strata  towards  the  north-east,  it  may  be  seen  along  the  Moniteau, 
near  the  mouth  of  Howard's  creek,  at  an  elevation  of  nearly  one  hundred  feet  above 
the  Slissouri.  South  of  the  Moniteau,  outliers  of  it  are  met  with  along  near  the 
eastern  boundary  of  the  county,  in  Town.  45,  R.  14,  as  much  as  three  hundred  and 
fifty  feet  above  the  river ;  and  at  California,  nearly  four  hundred  feet  above  the  same 
horizon.* 

2»  MASNESIAN  LIMESTONE. 

As  seen  in  this  county,  this  formation  presents  a  great  diversity 
of  appearances,  not  only  in  the  thickness  and  arrangement  of  its 
layers,  but  in  their  color  and  composition.  As  a  general  thing  it  is 
distinctly,  and  for  the  most  part  thinly  stratified;  though  some  of 
the  lower  portions,  seen  on  the  Moreau,  are  more  compact  and  heavy 
bedded.  In  color,  it  varies  from  a  very  light  drab,  through  various 
shades  of  yellowish  and  bluish  tints,  to  a  light  gray.  In  composition, 
some  of  the  layers  and  beds  appear  to  be  a  pure  fine-grained,  or  com- 
pact magnesian  limestone,  whilst  others  contain  a  large  proportion 
of  silicious  matter,  both  in  the  form  of  embedded  angular  fragments 
and  concretions  of  flint,  as  well  as  in  fine  particles  generally  dissemi- 


*  With  one  exception,  no  organic  remains  Tvere  found  in  this  roclc,  although  careful  search  Tvas  made 
for  them  at  numerous  places.  The  exception  alluded  to,  was  in  Sec.  29,  Town.  46,  R.  14,  where  masses  of 
it  are  seen  near  the  Moniteau,  on  the  summit  of  a  hill,  at  an  elevation  of  some  ninety  feet  ahove  the 
creek.  At  this  place,  it  is  a  little  more  distinctly  stratified  than  usual,  and  contains  occasional  partly- 
worn  fragments  of  flinty  matter,  along  with  a  few  dark  silicious  concretionary  masses.  On  breaking 
open  the  latter,  I  found  a  few  casts  of  small  univalves,  apparently  of  the  genus  ■Murclmonia,  and  a  few 
impressions  of  small  Crinmd  columns. 
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nated  through  the  whole  mass.  Alternating  with  these,  there  are 
often  thin  seams  of  bluish  argillaceous  matter,  and  sometimes,  though 
rarely,  we  meet  with  thin  layers  and  beds  of  sandstone.  In  a  few 
instances,  near  the  upper  part,  thin  layers  of  very  hard  compact 
sandstone  passing  into  a  quartzite,  were  seen  alternating  with  the 
other  beds. 

Some  of  the  beds  have  a  fragmentary  structure,  as  though  partly 
composed  of  broken-up  materials  of  similar  strata  elsewhere,  whilst 
others  have  a  confused  appearance,  as  though  the  layers  had  been 
bent  and  broken  while  in  a  yielding  condition.  Large  concretionary 
masses  are  sometimes  seen  in  some  of  the  beds,  around  which  the 
layers  of  the  bed  are  variously  bent  and  twisted,  whilst  those  of  the 
beds  immediately  above  and  below  remain  undisturbed. 

In  the  more  impure  and  porous  layers  and  beds,  as  well  a?  in 
the  cherty  masses  embedded  in  them,  the  oolitic  structure  is  often 
observed.  Even  in  the  most  compact  flinty  masses,  when  a  fresh 
fracture  is  examined  with  a  magnifier,  oolitic  particles  can  be  seen 
embedded  in  the  translucent  base ;  and  on  weathered  surfaces,  they 
often  present  beautiful  examples  of  this  structure  in  relief.  Some- 
times, these  concretions,  when  broken,  present  an  Agate-like  struc- 
ture, being  composed  of  concentric  layers  or  coats  of  various  colors. 

The  upper  part  of  the  formation  generally  consists  of  the  light 
drab-colored,  fine-grai^d  varieties  of  magnesian  limestone,  known 
amongst  the  country  people  by  the  appropriate  local  name  of  "  Cot- 
ton Rock."  The  surfaces  of  these  layers  are  almost  always  covered 
with  Fucoids,  very  like  those  of  the  Calciferous  Sandrock  of  New  York. 
Sometimes,  beds  of  considerable  thickness  are  made  up  entirely  of 
layers  of  these  "  Cotton  Rocks,"  while,  in  other  instances,  they 
alternate  with  other  varieties  of  magnesian  limestone. 

The  lower  part  of  the  formation  consists  of  the  coarser  varieties 
of  magnesian  limestone,  which  are  usually  in  thicker  beds,  and  some- 
times alternate  with  sandy  limestone,  which  often  contain  enough 
calcareous  matter  to  make  tolerably  good  lime. 

Owing  to  the  fact,  that  it  is  very  difficult  to  identify  the  same  beds  at  different 
localities,  it  is  almost  impossible  to  form  any  very  correct  estimate  of  the  thickness 
of  »  formation  like  this,  where  no  connected  sections  of  all  the  beds  are  to  be  seen. 
Exposures  seen  in  Cooper  county,  however,  seem  to  indicate  a  thickness  of  from  160 
or  170,  to  200  feet,  for  this  rock  in  this  region.* 

*  The  position  below  the  Black-river  and  Birdsnaye  limestone  of  the  entire  series  of  magnesian  lime 
stones  and  sandstones  to  which  this  belongs,  taken  in  connection  with  their  organic  remains  and  litho- 
logical  characters,  leaves  little  room  to  doubt  that  we  have  in  them  a  representation  of  the  Calciferous, 
and,  perhaps,  portions  of  the  Chazy  limestones  of  New  York,  and  that  they  belong  to  the  same  epoch 
as  Br.  Owens'  Lower  Magnesian.  Limestone  of  Iowa  and  Wisconsin.  The  Potsdam  sandstone  (F.  No.  1,  of 
Dr.  Owen)  will,  doubtless,  yet  be  found  in  Missouri  at  the  base  of  this  series. 
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The  first  exposure  of  this  formation  met  with,  on  coming  sonthward  from  the 
point  where  our  e:^lorations  commenced  at  the  northern  extremity  of  the  county, 
was  on  Splice  creek,  near  the  Missouri,  where  some  forty  feet  of  the  upper  beds  are 
exposed  along  a  slope  beneath  the  Saccharoidal  Sandstone,  the  base  of  the  exposure 
being  nearly  on  a  level  with  the  Missouri.  About  two  miles  a  little  north  of  west 
from  this,  on  the  same  creek,  it  is  again  seen  presenting  the  following  section :  — 

^°- 1-  — Ten  feet  yellow  porous  magnesian  limestone,  made  up  of  imperfectly 
formed  oolitic  particles.* 

No.  2.  —  Eight  feet  slope  —  no  rock  seen. 

^o-  ^  —  Ten  feet  slope,  with  ledges  of  hard  gray  magnesian  limestone,  showing 
oolitic  structure,  exposed  near  the  upper  part. 

No.  4.  —  Eight  feet  thin  layers  white  magnesian  limestone. 

No.  5.  — One  foot  hard  sandy  rock,  passing  into  quartzite. 

About  four  miles  east  of  the  above  locality,  this  rock  is  seen  in  a  bluff,  near  the 
Missouri,  where  it  is  immediately  overlaid  by  the  beds  previously  mentioned  as  occu- 
pying a  position  between  the  upper  Hclderburg  and  Chouteau  Limestones.  It  would 
seem  that  the  upper  Helderburg  Limestone,  and  Saccharoidal  Sandstone,  arc  wanting 
at  this  place. 

Along  the  Moniteau,  this  formation  is  seen  at  numerous  places  beneath  the  other 
rocks,  from  thirty  to  eighty  feet  of  the  upper  beds  being  exposed  above  the  level  of 
the  creek.  At  one  locality,  not  far  from  the  mouth  of  Howard's  creek,  and  near  the 
residence  of  a  gentleman  by  the  name  of  Jesse  Longan,  I  found,  in  one  of  the  upper 
beds,  several  specimens  of  Buompkalus,  and  one  of  Murchisonia,  of  different  specie? 
from  those  found  at  the  locality  previously  mentioned. 

The  following  section,  taken  on  the  North  Moreau,  near  the  eastern  line  of  the 
county,  will  convey  some  idea  of  the  nature  of  the  lower  beds,  as  seen  along  that 
stream :  — 

No.  1.  —  Twenty  feet  whitish  magnesian  limestone,  "  Cotton  Rock." 

No.  2.  —  Seven  feet  rough  sandy  magnesian  limestBe. 

No.  3.  — Seven  feet  same  as  No.  2,  but  in  thinner  layers. 

No.  4.  ^  Forty-five  feet  very  hard  sandy  magnesian  limestonef  in  heavy  beds. 

No.  5.  — Ten  feet  very  hard  sandy  layers,  containing  calcareous  matter  enough 
to  make  good  lime. 

On  the  South  Moreau,  near  the  south-east  comer  of  the  county,  some  beds  were 
seen,  which  are,  doubtless,  the  oldest  rocks  met  with  in  the  county ;  and  I  am  by  no 
means  satisfied  they  may  not  even  belong  to  the  3d  magnesian  limestone. 

The  section  given  below,  from  an  exposure  near  the  residence  of  Mr.  Robert 
Morris,  shows  the  nature  of  these  beds. 

No.  1.  —  Ten  feet  coarse  breccia,  composed  of  fragments  of  oolitic  flint  or  horn- 
stone  and  sand,  firmly  cemented  with  siliceous  matter. 

No.  2.  —  Twenty-eight  inches  hard  sandstone,  with  white  oolitic  particles  em- 
bedded. 

No.  3.  — Five  feet  breccia,  like  No.  1. 

No.  4.  —  Five  feet  slope,  no  rocks  seen. 

No.  5.  — Five  feet  rough,  sandy,  somewhat  oolitic  magnesian  limestone. 

*  Here  I  coUeeted  some  very  interesting  fossils,  consisting  of  tlie  following  genera  of  Gasteropoda : 
¥iz.,  EujOmphaLus,  Murchis&niaj  and  Pleurotomaria. 

-fin  the  upper  part  of  this  stratum,  a  few  specimens  of  a  small  species  of  Ettmnphalta  were  found. 
Owing  to  the  oolitic  structure  of  the  material  in  which  they  occur,  they  are  somewhat  obscure,  but  ap- 
paar  to  be  closely  allied  to  a  species  T  have  seen  associated  with  Ophikta  levata  (Vanuxem),  in  thje  cherty 
portions  of  the  "Lower  Magnesian  Limestone"  of  Dr.  Owen,  near  Lake  J?epin,  in  Minnesota;  now,  I  be-- 
licTe,  generally  considered  a  western  equivalent  of  the  Calciferous  Saudrock  of  the  New  York  Systflm. 


MR.   MEEK'S  REPORT.  109 

Higher  up  the  South  Moveau,  in  See.  32,  To'wn.  43,  K.  16,  an  cxposnro  of  the 
same  beds  saen  on  the  North  Moreau  (see  section  on  p9ge  108),  near -where  it  passes 
out  of  ^he.  eastern  pan  of  the  county,  were  met  with,  In  wuieb  two  parallel  vein-like 
masses  eighteen,  inches  in  thicltness,  of  pure  friable  sandstone  werS'Seen  cutting 
obliquely  upwards  through  the  beds,  in  all  respects  like  dikes.  In  each  instance," 
the  beds  on  one  side  were  thrown  down  about  four  feet.  These  were,  doubtless,  at 
first,  fissures,  which  have  by  some  means  been  filled  by  sand. 

ECONOMICAL   GEOLOGY. 


The  richest  soil  in  the  county,  as  might  be  expected,  is  to  be 
found  in  the  alluvial  bottoms  of  the  Missouri,  along  the  north-eastern 
part  of  the  county,  and  in  the  valleys  of  the  Moniteau  and  Moreau, 
and  their  branches.  There  is,  also,  some  very  good  land  in  the  valley 
of  Splice  Creek,  and  a  few  other  smaller  streams.  These  bottom 
lands  are,  perhaps,  not  surpassed  in  fertility  by  those  of  any  other 
part  of  the  State  —  the  soil  being  a  rich,  black,  vegetable  mould, 
■ffhich  produces  luxuriant  crops  of  almost  every  kind  usually  culti-' 
vated  in  this  latitude. 

On  the  higher  country,  the  soil  is  neither  so  rich  nor  so  deep  as 

in  the  valleys,  though  a  considerable  portion  of  the  more  elevated 

districts  of  the  county  may  be  ranked  amongst  the  best  quality  of 

up-lands  —  the  soil  being  a  light  loam,  with  a  fair  proportion  of 

organic  matter.* 

« 
The  largest  bodies  of  good,  rich,  arable  land,  are  to  be  found  in  Town.  45,  R.  15, 16 

■  and  17,  and  Town.  44,  R.  16  and  17,  which  contain  much  beautiful  prairie.    Town.  43, 

R.  15,  and  that  portion  of  R.  16,  in  this  county,  contains  much  elevated,  undulating 

prairie  land,  of  fair  quality,  but  not  equal  to  that  further  north-west.     The  other 

townships  are  more  or  less  broken  and  hilly ;  but  the  slopes  are  generally  gentle,  so 

that  a  consiilerable  portion  of  the  most  broken  districts  is  susceptible  of  cultivation ; 

and  the  little  valleys  and  slopes  furnish  much  fine  farming  land. 

It  is  almost  always  the  case  that  northern  slopes  possess  the  richest  and  deepest 
soil ;  whilst  those  facing  the  south,  have  a  thinnersoil,  and  are  often  covered  with 
loose  masses  of  chert. 

Wheat,  I  was  informed,  is  an  uncertain  crop  on  prairie  land  in  this  part  of  the 
country,  though  the  timber  land  produces  excellent  crops.  Indian  corn,  oats, 
potatoes  —  in  short,  nearly  all  the  various  kinds  of  crops  usually  grown  in  this 
part  of  the  State,  excepting  wheat  and  tobacco,  do  well  on  the  prairies,  and  even 
tobacco  would  grow  finely,  but  it  is  not  cultivated,  in  consequence  of  its  liability  to 
be  torn  by  the  winds.  I  was  informed,  however,  by  an  intelligent  farmer  who  had 
made  the  experiment,  that  by  planting  alternate  belts  of  corn  and  tobacto  across 
his  fields,  at  right  angles  to  the  course  of  the  prevailing  winds,  he  had  raised  good 
crops  of  both  —  the  corn  being  tall  enough  to  protect  the  tobacco  from  the  force 
of  the  winds. 

•  Specimeus  of  all  the  difibrent  varieties  of  soils  ia  ihe  county  vera  collected  for  aualfsig. 
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BUILDING  STONES. 

No  portion  of  the  Stite  is.  better  supplied  with  rocks,  for  ahfibst  every  kind  of 
building  purpose,  than  this.  North  of  the  Moniteau,  the  Eiicrinital  Limestone,  and 
the  tipper  part  of  the  Chouteau  Limestone,  are  jsssf  generally  used  for  these  pur- 
poses. The  Encrinital  Limestone  answers  rtry  well  for  all  ordinary  building  pur- 
poses ;  but  its  coarse,  semi-crystalline  eti^cture,  and  numerous  suture  joints,  render 
much  of  it  unfit  for  the  finer  kinda  of  masonry,  especially  where  large  blocks 
are  required.  The  uppef  part  of  the  Chouteau  Limestone,  where  it  is  not  in  too 
heavy  beds,  ^.-^rrsll  adapted  to  almost  all  kinds  of  building  purposes,  excepting  the 
5QnstiTK!tT8n  of  back  walls  and  jambs  of  fire-places,  for  which  it  is  unfit,  in  conse- 
"^uenoe  of  its  liability  to  crack  when  heated. 

Of  all  the  various  kinds  of  rocks  found  in  this  county,  our  magnesian  lime- 
stones, especially  those  beds  generally  termed  "Cotton  Rock,"  furnish  the  most 
beautiful  building  material ;  and,  should  experience  prove  them  to  be  durable,  they 
will,  doubtless,  become  the  favorite  rock  for  the  construction  of  much  of  the  better 
kinds  of  misonry.  Their  handsome  light  drab  color  would  contrast  beautifully 
with  the  green  foliage  of  trees  and  shrubbery,  whilst  the  facility  with  wh  oh  they 
can  be  dressed  into  blocks  of  uniform  size,  would  render  them  a  very  desirable 
material  for  such  purposes. 

I  saw  some  handsome  tombstones,  made  of  this  rock,  by  a  stone-cutter  at  High 
Point,  from  which  it  would  appear  some  of  the  more  compact  layers  are  well 
adapted  to  many  ornamental  purposes. 

riRE-STONES. 
For  the  construction  of  back  walls  and  jambs  of  common  fire-places,  the  En- 
erinital  Limestone,  and  many  of  our  magnesian  limestones,  furnish  a  very  good  ma- 
terial. Some  of  the  more  porous  and  sandy  beds  of  the  latter,  would,  probably, 
answer  very  well  for  many  kinds  of  furnaces  where  a  much  higher  temperature  is 
required,  as  they  appear  to  have  the  composition  and  structure  of  some  of  the  most 
refractory  fire-stones.  For  purposes  of  this  kind,  selections  should  always  be  made 
from  such  beds  as  are  entirely  free  from  fragments  of  chert,  as  the  presence  of  this 
snbtance  causes  these  rocks  to  break  when  heated.  The  "Cotton  Rock,"  and  other 
purer  and  more  compact  magnesian  limestones,  shoald  never  be  used  in  this  way,  as 
they  are  wholly  unfit  for  such  purposes. 

LIMESTONES,  FOR  LIME. 

The  upper  whitish  beds  of  Encrinital  Limestone  are  more  generally  used  for, 
and  are  perhaps  better  adapted  to,  this  purpose  than  any  other  rock  in  the  county. 
Some  portions  of  the  middle  and  lower  beds  of  the  Chouteau  Limestone  would  make 
very  good  lime ;  but  owing  to  the  fact  that  they  are,  for  the  most  part,  ov  rlaid  by 
heavy  beds  of  Encrinital  Limestone,  which  is  more  accessible,  they  are  not  so  much 
used.  North  of  the  Moniteau,  and  in  some  parts  of  the  county  south  of  that  stream 
the  Encrinital  Limestone  is,  of  course,  an  inexhaustible  source  of  material  for  this 
purpose.  Numerous  outliers  of  Encrinital  Limestone  will  furnish  an  abundance  in 
other  parts  of  the  county. 

Som|  of  the  more  calcareous  of  the  lower  sandy  beds  of  magnesian  limestones 
make  good  lime,  and,  at  the  same  time,  contain  so  much  silicious  matter  as  to  require 
the  addition  of  but  a  small  proportion  of  sand  in  making  mortar.  In' the  manufac- 
ture of  quick  lime,  however,  to  be  applied  as  a  fertilizer  upon  exhausted  lands,  they 
should  be  used  with  caution,  as  it  is  probable  they  contain  so  much  magnesia  as  to 
be  unfit  for  such  purposes. 
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SAND,  FOK  MAKING  MORTAR,  4c. 


In  the  Dortli-eaBtern  part  of  the  county,  the  sand-bars  of  the  Missouri  river  ■will 
always  furnish  a  very  pure  sand  for  purposes  of  this  Isind ;  whilst  in  other  districts, 
farther  south-west,  beds  of  Sacoharoidal  Sandstone  are  always  to  be  found  at  conve- 
nient distances,  and  aiford  an  abundant  supply  of  good  sand. 


HYDRAULIC  LIMESTONE. 


There  is  littlfe  doubt  that  some  of  our  various  beds  of  magnesian  limestones,  and 
the  upper  Chouteau  rooks,  will  furnish  good  materials  for  this  purpose. 

MILL-STONES. 

Some  of  the  beds  of  silicious  breccia,  previously  referred  to  in  the  south-eastern 
corner  of  the  county,  I  was  informed,  have  furnished  very  good  mill-stones.  Judging 
from  their  extreme  hardness,  and  cellular  structure,  it  seems  quite  probable  they 
would  answer  very  well  for  such  purpose. 

MATERIALS,  EOR  THE  CONSTRUCTION  OF  ROADS. 

Of  limestones,  such  as  are  frequently  used  in  the  construction  of  macadamized 
roads,  there  is  an  abundant  supply,  especially  in  the  northern  parts  ot  the  county. 
It  is  well  known,  however,  that  materials  of  this  nature  are  so  soft  as  to  be  soon 
crushed  to  powder,  on  roads  much  traveled.  The  purer  kinds  of  flint,  although  ex- 
ceedingly hard,  are  also,  from  their  extreme  brittleness,  liable  under  such  circum- 
stances to  be  reduced  to  small  fragments,  and  consequently  soon  worn  out;  so  that 
the  harder  varieties. of  igneous  rocks,  possessing  hornblende  or  other  tough  minerals 
in  their  composition,  are  generally  preferred,  where  they  can  be  had,  for  such  pur- 
poses. 

In  passing  through  portions  of  Moniteau  county,  where  great  quantities  of  the 
impure  varities  of  flint,  we  usually  term  chert,  especially  such  as  have  been  derived 
from  our  magnesian  limestones,  are  strewed  over  the  surface,  I  have  always  observed 
the  roads  at  such  places  are  exceedingly  hardand  firm,  from  which  it  seems  probable 
this  material  may  possess  the  requisite  degree  of  toughness  to  make  excellent  roads. 
If  so,  its  abundance  will,  doubtless,  some  day,  bring  it  into  general  use  for  this 
pui-pose. 

CLAYS,  FOR  TUE  MANUFACTURE  OF  BRICKS,   4o. 

As  previously  stated,  when  speaking  of  the  surface  deposits  of  the  country,  there 
are  over  all  the  higher  portions  of  the  county  beneath  the  soil  and  sub-soil,  beds  of 
reddish  and  other  colored  clays,  from  ten  to  twenty  feet  in  depth.  These,  where 
due  care  is  taken  to  select  such  portions  as  are  free  from  small  fragments  of  chert, 
have  been  found,  in  the  few  instances  where  they  have  been  tried,  to  make  a  very 
good  article  of  bricks. 

At  a  few  places,  beds  of  very  pure  light  blue  pipe-clay  were  seen  beneath  the 
other  beds.  The  extent  of  these  is  not  known,  as  they  were  only  seen  where  wells 
and  mining  pits  have  been  sunk.  As  a  general  thing,  they  appear  to  be  associated 
with  outliers  of  coal,  and  rest  directly  upon  the  surface  rocks  of  the  country.  A  bed 
of  this  kind,  near  Mr.  T.  Blackburn's  place,  in  Sec.  24,  Town.  43,  R.  15,  would 
probably  answer  a  very  good  purpose  for  the  manufacture  of  pottery. 
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COAL. 

This  highly-important  mineral  has  been  found  in  various  parts  of  the  county, 
and,  doubtless,  exists  in  sufficient  quantities  for  the  supply  of  all  ordinary  home  con- 
sumption, for  a  long  time  to  come.  It  is,  nevertheless,  a  matter  of  some  importance 
to  the  people  of  the  county,  that  the  nature  of  the  coal-beds  so  frequently  met  with 
here,  and  their  relations  to  the  other  formatioiis  of  the  country,  should  be  rightly 
understood ;  as  every  one  must  know,  over  estimates  of  the  value  and  extent  of 
mineral  deposits,  have  been  more  frequently  the  cause  of  loss  to  those  interested, 
than  anything  else  connected  with  mining  operations. 

Most  observing  persons  who  have  frequented  coal  regions  are  aware  of  the  fact, 
that  beds  of  coal  which  crop  out  in  valleys,  and  along  slopes,  where  there  are  no 
considerable  disturbances  of  the  strata,  usually  extend  horizontally  beneath  large 
areas  of  country.  As  general,  however,  as  this  law  is,  it  is  by  no  means  applicable  to 
the  district  under  consideration ;  for  instead  of  being  spread  out  in  continuous  beds, 
as  is  usually  the  case,  the  coal  of  this  county  is  found  in  widely-separated  masses, 
which,  although  often  of  great  thickness,  are  always  very  limited  in  their  horizciital 
extent,  being  in  every  instance  confined  to  shallow  depression  in  the  lower  I'arbQu- 
iferous,  and  even  Lower  Silurian  rocks.  It  is  manifest  these  depressions  must  have 
been  worn  in  the  older  rocks,  previous  to  the  depositions  of  the  Coal  Measures-; 
though,  in  many  instances,  they  appear  to  have  been  subsequently  widened  and  deep-\ 
ened,  in  such  a  manner  as  to  partly  undermine  the  coal,  and  cause  it  to  fall,  or  slide 
from  its  original  horizontal  position. 

The  first  coal  mine  examined  in  the  county,  during  the  survey,  is  situated  be- 
tween two  and  three  miles  north-west  of  Jamestown,  in  Sec.  1,  Town.  46,  R.  15,  on 
land  owned  by  Mr.  John  Robertson.  The  mine  is  located  partly  in  a  small  ravine  on 
a  north-eastern  slope,  some  eighty  or  ninety  feet  below  the  summit  level  of  the  sur- 
rounding country,  and  near  a  small  branch  of  Howard's  creek.  The  ravine  seems 
to  be  cut  entirely  through  the  coal,  leaving  only  a  small  portion  on  the  right  hand, 
or  south-east  side ;  whilst  the  heavier  body,  on  the  other  side,  owing  to  the  fact,  that 
the  bed  dips  some  seven  or  eight  degrees  to  the  west  or  north-west,  is,  for  the  most 
part,  below  the  level  of  the  ravine,  and  has  been  opened  by  vertical  shafts  on  that 
side,  instead  of  drifting  in  from  the  ravine  at  a  lower  level.  • 

Owing  to  the  fact,  that  this  coal  seems  to  dip  into  the  side  of  the  hill  so  much 
below  the  summit  of  the  country,  one  would  naturally  suppose  a  large  portion  of 
this  hill  must  be  composed  of  coal-bearing  strata  ;  yet  numerous  exposures  show  that 
not  only  this,  but  all  the  surrounding  hills,  from  near  their  base  up  many  feet  above 
the  level  of  the  mine,  consist  of  undisturbed  strata  of  Encrinital  Limestone. 

The  main  bed  of  coal  here  varies  much  in  thickness,  in  consequence  of  the  irregu- 
larity of  the  floor  upon  which  it  rests ;  but,  as  near  as  could  be  ascertained,  it  ap- 
pears to  average  about  eight  feet.  As  the  coal  and  its  accompanying  beds  of  shale 
are -not  well  exposed,  no  good  section  could  be  seen;  though  I  was  informed  by  a 
miner,  who  sunk  several  of  the  shafts,  that  there  are  one  or  two  thinner  beds  of  coal 
alternating  with  the  shale  above  the  main  bed. 

The  eight-foot  bed  they  are  now  working,  rests  directly  upon  irregular  beds  or 
heaps  of  chert,  such  as  are  now  seen  strewed  over  the  surrounding  hills.  It  does 
not,  however,  look  as  though  originally  deposited  upon  this  floor,  but  is  everywhere 
crushed  and  distorted  near  the  chert,  as  if  the  latter  had  been  violently  forced  up 
into  it  by  some  power  acting  from  beneath ;  so  that  the  coal  appears  to  be  much  frao- 
tnred,  and  often  presents  those  peculiar  polished  surfaces,  frequently  seen  in  rocks 
ivhioh  have  been  subjected  to  some  kind  of  motion  amongst  themselves,  while  under 
powerful  pressure. 
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This  coal  appears  to  be  a  fair  quality  of  the  common  bituminous  variety,  and  bums 
freely,  though  without  producing  as  much  flame  as  many  of  our  ■western  coals,  and, 
I  am  told,  is  well  adapted  to  blacksmiths'  use.  Its  specific  gravity  appears  to  be 
rather  less  than  an  average,  from  which  it  seems  probable  it  does  not  contain  a  large 
per  cent,  of  ash.  Some  pyrites  was  seen  in  the  bed  ;  but  as  it  usually  occurs  in 
isolated  lumps  and  seams,  which  are  easily  separated  as  the  coal  is  dug  out,  it  is 
comparatively  free  from  this  impurity  as  sold  to  steamboats  at  the  river.  It  is  very 
much  inclined  to  crumble  in  handling,  so  that  the  loss  in  moving  it  from  place  to 
place  must  be  considerable. 

There  can  be  no  doubt  that  this  coal  is  an  outlier,  that  has  slidden  down  from  a 
higher  position,  in  consequence  of  some  undermining  process,  connected  with  the 
denudation  of  the  surface  of  the  country. 

Coal  has,  also,  beenfound  near  thehead  of  Upper  Brush  Creek, in  Sec.  6,  Town.  46, 
R.  15,  on  land  belonging  to  Mr.  L.  L.  Wood.  This  mine  has  been  opened  by  three 
or  four  vertical  shafts  sunk  in  a  ravine,  near  the  base  of  a  south  or  south-east  slope, 
more  than  one  hundred  feet  below  the  summit  of  the  country.  At  the  time  this  mine 
was  examined,  the  openings  were  partly  filled  with  water  and  loose  earth,  so  that 
the  coal  could  not  be  seen.  Heaps  of  dark,  shaly  matter,  and  some  decomposing 
coal,  were  lying  about  the  mine,  but  no  specimens  from  which  anything  could  be 
learned  in  regard  to  the  quality  of  the  coal  were  seen.  Amongst  the  loose  materials 
about  the  mine,  I  found  several  fragments  of  the  sulphurets  of  lead  and  zinc. 

Judging  from  the  few  unsatisfactory  exposures  seen  near  this  mine,  the  coal 
here  rests  in  a  depression  in  the  Saccharoidal  Sandstone,  or  the  subjacent  magnesian 
limestone ;  consequently,  there  is  no  probability  that  it  passes  beneath  any  of  the 
strata  of  the  surrounding  hills. 

From  Mr.  Wood,  the  proprietor,  I  learned  that  some  20,000  bushels  of  coal 
have  been  raised  here,  and  that  the  bed  is  about  nine  feet  in  thickness.  He,  also, 
stated  that  it  dips  to  the  south,  at  an  angle  of  four  or  five  degrees,  and  that  the  frag- 
ments of  lead  and  zinc,  seen  by  me  at  the  mine,  were  derived  from  veins  of  these 
ores  in  the  coal.* 

Some  two  miles  a  little  south  of  east  from  the  above  locality,  on  land  owned  by 
Mr.  John  Jones,  another  coal-bed  has  been  opened,  near  an  outlier  of  Encrinital 
limestone.  The  pits  being  all  filled  with  water,  the  coal  could  not  be  examined  in 
place,  but  some  of  it  was  seen  near  the  mine,  from  which  it  would  appear  to  be  a 
compact  variety,  approaching  cannel-ooal,  and  of  very  good  quality. 

I  was  informed  by  Mr.  John  C.  Balay,  who  assisted  in  opening  this  mine,  that 
some  twelve  or  fourteen  inches  in  thickness  of  black  slate  overlies  the  coal-bed, 
which  is  fifteen  feet  in  thickness ;  and  that,  after  passing  through  the  coal,  they 
struck  a  bed  of  white  clay,  containing  masses  of  chert.  He,  also,  stated  that  the 
coal  dips  as  much  as  10°  to  the  east. 

It  is  probable,  that  this  coal-bed  rests  either  upon  an  outlier  of  Encrinital 
Limestone,  or  undisturbed  strata  of  magnesian  limestone. 

In  Sec.  26,  Town.  45,  R.  17,  coal  has  been  found  in  the  Willow  Fork  of  the  Mo- 
reau.  The  coal  here  rests  upon  Encrinital  Limestone,  in  the  bottom  of  a  valley,  whilst 
in  the  hills  on  each  side,  undisturbed  beds  of  the  same  rock  are  seen  as  much  as  forty 
or  fifty  feet  above  the  coal.  The  mine  has  been  opened  directly  in  the  bed  of  the 
branch,  where  the  coal  has  been  penetrated  some  four  or  five  feet,  without  passing 
through  it.  In  the  bank  of  the  little  creek,  a  short  distance  above  the  opening,  a  bed 
some  four  or  five  feet  in  thickness,  composed  of  thin  layers  of  sandstone,  is  seen  over- 

■^  I  saw  thin,  vein-like  bodies  of  these  ores  cutting  tluougli  a  bed  of  cannelHwal,  in  an  adjoining 
Munty. 

H— II. 
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lying  the  coal,  whilst  only  eight  or  ten  feet  below  the  opening,  the  bottom  of  the 
creek  is  composed  of  horizontal  layers  of  Enorinital  Limestone..  Both  the  sandstone 
and  coal  dip  seven  or  eight  degrees,  a  little  north  of  west. 

At  the  time  this  mine  was  visited,  the  pit  or  opening  was  partly  filled  with 
water,  so  that  only  three  feet  of  the  coal  could  be  seen.  It  appears  to  consist  of 
alternate  layers  of  pTire  cannel-coal  and  black  bituminous  slaty  matter,  in  about 
equal  proportions.  Below  this,I  was  informed,  a  bed  of  common  bituminous  coal 
was  struck,  and  penetrated  one  or  two  feet. 

In  the  black  shaly  matter  about  this  mine,  some  beautiful  impressions  of  Lepi- 
dodendron  and  other  coal  plants  were  seen ;  but,  owing  to  the  crumbling  condition  of 
the  shale,  it  was  impossible  to  preserve  specimens. 

Some  three  or  four  hundred  yards  a  little  south  of  east  from  the  above  locality, 
on  the  summit  of  a  hill  composed  of  Enorinital  Limestone,  at  an  elevation  of  forty  or 
fifty  feet  above  the  coal-mine,  dark  bituminous  shale  and  a  little  coal  have  been  dug 
out,  on  Mr.  Benjamin  Gilbert's  land. 

The  following  section  will  show  the  relation  these  beds  of  coal  and  shale  bear 
to  the  Enorinital  Limestone,  on  which  they  rest,  and  to  the  surface  deposits  of  the 
country :  — 

Kg.  3. 


No.  1 — represents  the  superficial  deposits;  ii — the  Enciinital  Limestone;  i — the  shale  and  coal 
on  the  hill;  and  c— the  coal  and  sandstone  in  the  vajlej. 

On  one  of  the  small  tributaries  of  the  Moreau,  in  Sec.  24,  Town.  44,  B..  15,  a  coal- 
bed  has  been  opened,  which  rests  directly  upon  the  2nd  Magnesian  Limestone.  The 
opening  has  been  made  at  the  base  of  a  bluff,  about  fifteen  feet  in  height,  which  is 
composed  of  "  Cotton  Rock."  I  did  not  see  the  coal  in  place,  in  consequence  of  the 
pit  being  partly  filled  with  loose  materials ;  but  one  of  the  gentlemen  who  opened 
the  bed  informed  me  it  was  penetrated  about  five  feet,  without  passing  through  it ; 
also,  that  the  coal  dips  at  a  high  angle  to  the  east,  or  towards  the  blufiT. 

The  specimens  obtained  here  are  impure  cannel-coal,  which  burns  freely,  with 
a  yellow  flame,  giving  off  at  the  same  time  a  considerable  quantity  of  black  smoke, 
and  leaving  a  large  amount  of  ash.  Portions  of  the  magnesian  limestone  composing 
the  bluff,  at  the  base  of  which  the  coal  is  found,  have  fallen  or  slidden,  so  as  to  pre- 
sent the  appearance  of  dipping  down  over  the  coal.  In  consequence  of  this  dis- 
turbance, some  of  the  coal  has  been  subjected  to  so  much  pressure,  that  fragments  of 
the  magnesian  limestone  and  chert  have  been  forced  into  it. 

A  bed  of  impure  cannel-coal  has  been  discovered  at  a  locality  about  two  miles 
west  of  High-Point  Lead  Mine.  It  is  situated  in  a  valley,  seventy  or  eighty  feet 
below  the  highest  portions  of  the  surrounding  country ;  whilst  the  hills  on  each  side, 
are  known  to  be  composed  of  undisturbed  strata  of  magnesian  limestone,  as  much 
as  f^rty  or  fifty  feet  above  it. 

The  thickness  of  this  bed  is  unknown,  as  it  has  been  penetrated  by  a  shaft  to  a 
depth  of  fifteen  feet,  without  passing  through  it.    No  shale  or  fire-clay  was  seen, 
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the  coal  being  immediately  overlaid  by  the  usual  surface  materials  of  the  country. 
It  ends  abruptly  against  loose  materials  at  the  west  side,  and  dips  gently  towards 
the  east.  Its  exact  extent  in  other  directions  is  unknown,  though  it  is  certainly 
circumscribed  by  the  limits  of  the  little  valley  in  which  it  is  found. 

The  following  is  a  section  across  this  valley,  showing  the  coal,  c,  resting  upon  the 
2d  Magnesian  Limestone,  v  v,  and  overlaid  by  the  Quaternary  Deposits,  Jfo.  1. 

Fig  4. 


Coal  will,  doubtless,  be  found  at  other  places  in  the  county,  as  several  openings 
have  been  made  at  other  localities,  where  more  or  less  dark  shaly  matter  was  found. 
If  there  is  any  coal  at  these  localities,  it  certainly  exists  under  circumstances,  in  all 
respects,  like  those  already  mentioned. 

IRON  ORB. 

Loose  masses  of  iron  ore  are  occasionally  seen  amongst  the  chert  and  other 
rocks,  scattered  over  the  surface  of  the  country,  in  various  parts  of  the  county.  It 
was  only  seen  at  one  locality,  however,  under  circumstances  indicating  beds  of  even 
limited  extent.  This  was  in  Sec.  34,  Town.  46,  R.  16,  where  irregular  beds  are  seen 
along  a  slope,  near  Lower  Brush  Creek,  composed  of  rugged  cellular  masses  of  the 
Peroxide  of  Iron.  It  would  be  difBcult  to  come  to  any  very  definite  conclusion  in  re- 
gard to  the  quantity  of  ore  contained  in  an  irregular  deposit  like  this,  but  it  appears 
to  be  of  limited  extent. 


Lead  ore  has  been  found,  at  numerous  localities,  over  all  those  portions  of  the 
county  where  magnesian  limestone  forms  the  surface,  rock.  It  is  more  frequently 
met  with  as  loose  fragments,  such  as  miners  term  "Float  Mineral,"  mingled  with  the 
surface  deposits,  than  otherwise,  though  it  is  often  found  filling  cavities,  fissures, 
joints,  &c.,  in  the  magnesian  limestone,  in  the  form  of  isolated  masses  or  various 
vein-like  expansions.  In  most  cases,  the  cavities  around  the  ore  are  filled  with 
nothing  but  tough  red  clay,  though  sulphate  of  baryta  (known  amongst  the  miners 
by  the  name  of  "  tiff  ")  is  often  associated  with  it;  and,  sometimes,  though  rarely, 
calo  'spar  and  sulphate  of  zinc,  in  small  quantities,  are  found  in  the  same  cavities. 

The  first  mine,  or  lead  locality,  examined  in  the  county,  is  in  Sec.  24,  Town.  47,  R. 
15,  near  a  small  branch  of  Howard's  Creek.  The  ore  was  found  amongst  loose  chert, 
on  a  slope  some  seventy  feet  below  the  summit  of  the  country.  As  strata  of  Enori- 
nital  Limestone  crop  out  of  the  slope  below  the  openings,  the  lead  must  have  been 
originally  derived  from  that,  or  some  of  the  newer  rocks.  No  vein  was  discovered ; 
and  the  probability  is,  only  loose  fragments  of  "  Float  Mineral "  exist  here. 
Much  sulphate  of  baryta  was,  also,"  found  amongst  the  loose  chert.  This  is  the  only 
instance  known  to  me  where  lead  ore  has  been  found  in  this  county,  in  any  position 
above  the  magnesian  limestone. 

In  Sec.  25,  Town.  46,  R.  15,  lead  ore  has  been  found  on  the  land  of  Mr.  Dickson. 
Some  five  or  six  openings  have  been  made  here,  varying  from  three  to  ten  feet  in 
H— XL— 2. 
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depth.  Magnesian  limestone  was  struck  in  some  of  the  shafts,  and  penetrated  a 
foot  or  two,  init  I  could  not  ascertain  whether  any  ore  was  found  in  this  rock.  I  saw 
some  sulphuret  of  lead  about  the  mine,  and  many  fragments  of  sulphate  of  haryta, 
both  of  which  were  probably  found  in  the  surface  clay.  "Float  Mineral "  has  been 
found  at  numerous  localities  in  this  neighborhood. 

In  Sec.  5,  Town.  45,  R.  14,  a  lead  mine  has  been  found  on  the  property  of  Judge 
James  English  and  Mr.  Powell.  Some  four  or  five  shafts  have  been  sunk  here,  on  a 
ridge,  but  little  below  the  summit  level  of  the  country.  These  openings  vary  from 
two  or  three,  to  thirty  feet  in  depth,  and  usually  struck  magnesian  limestone.  In 
one  of  the  shafts,  a  fissure  was  found  in  the  rock,  from  three  to  six  inches  in  width, 
bearing  nearly  north-east  and  south-west,  in  which  a  good  deal  of  lead  ore  was 
found  mingled  with  clay.  In  sinking  these  shafts,  they  also  found  a  considerable 
quantity  of  ore  in  the  surface  clays.  I  could  not  ascertain  the  quantity  of  ore  taken 
out  here,  but  I  was  assured  it  paid  well  for  the  labor  expended. 

A  lead  mine  has  been  opened,  and  worked  to  some  extent,  by  Messrs.  English, 
Sartan  &  Wells,  in  Sec.  17,  Town.  45,  B.  14.  It  is  situated  about  one  hundred  feet  be- 
low the  summit  of  the  surrounding  country,  on  the  slope  of  a  small  valley,  which 
finds  an  outlet  into  a  tributary  of  the  Little  Moniteau,  known  as  "  Pin-oak  Branch." 
Some  ten  or  eleven  shafts,  varying  from  thirty  to  sixty  feet  in  depth,  have  been  sunk, 
besides  many  shallow  surface  diggings.  In  the  superficial  deposits,  a  good  deal  of 
"  Float  Mineral "  was  found,  some  masses  of  which  weighed  as  much  as  one  hundred 
pounds.  These  deposits,  as  usual,  consist  of  clay,  with  many  fragments  of  chert  and 
magnesian  limestone,  and  vary  from  five  to  twenty  feet  in  depth. 

After  passing  through  the  surface  materials,  the  lead-bearing  strata,  which  here 
consist  of  the  variety  of  magnesian  limestone  called  "  Cotton  Rock,"  were  struck 
and  penetrated  to  various  depths.  No  regular  veins  were  discovered,  the  ore  being 
found  in  isolated  masses,  and  various  flattened  sheets  or  vein-like  bodies,  in  cavities 
and  joints  of  the  rock,  where  it  is  often  associated  with  red  clay,  and  sometimes 
with  masses  of  sulphate  of  baryta. 

I  was  informed,  the  average  yield  per  man  here,  while  the  mine  was  worked,  was 
about  one  hundred,  to  on«  hundred  and  twenty-five  pounds  a  day,  though  sometimes 
much  larger  quantities  were  taken  out.  In  one  instance,  10,000  pounds  were  raised 
by  four  men  in  one  day.  This  mine  was  profitably  worked,  from  the  time  it  was 
opened,  until  the  gold  discoveries  in  California  caused  all  the  miners  to  leave  the 
country.  "Float  Mineral "  has  been  found,  in  considerable  quantities,  in  many  of 
the  ravines  and  branches  in  this  neighborhood. 

In  Sec.  10,  Town.  45,  R.  15,  lead  has  been  found  on  a  small  branch  of  Lower  Brush 
Creek,  on  Mr.  John  English's  land.  Some  twelve  feet  above  the  little  branch,  a  shaft 
was  sunk  on  the  slope  of  a  hiU,  to  a  depth  of  about  ten  or  twelve  feet,  where,  after 
passing  through  clay,  &c.,  some  four  or  five  feet,  light-colored  magnesian  limestone 
was  struck,  and  penetrated  six  or  seven  feet.  In  this  rock,  a  fissure,  one  or  two 
inches  in  width,  was  found,  filled  with  lead.  It  has  much  the  appearance  of  a  true 
vein,  though  no  spars  or  gangue  of  any  kind  appear  to  be  associated  with  it.  As 
near  as  could  be  seen,  the  fissure  bears  nearly  north  and  south,  and  is  filled  with  lead 
as  far  as  explored. 

Near  Burrows'  Fork  of  the  Moreau,  in  Sec.  33,  Town.  44,  R.  15,  Mr.  James  Kelley 
discovered  lead  on  government  land.  The  openings  were  all  partly  filled  up  when 
examined ;  but  I  was  informed  by  Mr.  Kelley,  that  the  lead  fills  a  fissure  or  crack  in 
magnesian  limestone,  about  two  inches  in  width,  and  bearing  nearly  east  and  west. 
Other  smaller  seams  were,  also,  seen  crossing  this  at  nearly  right  angles.  This  mine 
is  on  a  hill,  some  sixty  feet  above  the  level  of  the  creek.  Much  loose  mineral  has 
also  been  found  here. 

In  the  bed  of  a  stream,  known  as  Straight  Fork  of  the  Moreau,  in  Sec.  12,  Town. 
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44,  R.  17,  lead  has  teen  discoTered  on  land  belonging  to  Mr.  Harrison  Newkirk.  The 
lead  is  seen  here  filling  small  cavities,  seams  and  joints,  from  a  quarter  to  a  half  an 
inch  in  thickness,  in  magnesian  limestone.  As  far  as  could  be  seen,  these  seams  have 
no  general  parallelism,  and  run  in  various  directions.  A  shaft  was  sunk  here  on  the 
slope  of  a  hill,  about  twelve  feet  above  the  creek,  where,  after  penetrating  the  usual 
surface  materials,  in  which  much  "  Float  Mineral"  was  found,  to  a  depth  of  ten  or 
twelve  feet,!  the  same  rock  seen  in  the  bed  of  the  creek  was  struck,  and  the  same 
vein-like  bodies  of  mineral  discovered. 

At  several  places  on  Smith's  Fork  of  the  Moreau,  in  Sec.  24  and  25,  of  the  same 
township  and  range  as  the  last,  a  considerable  quantity  of  loose  lead  ore  has  been 
found  on  the  surface  of  the  ground,  I  was  informed  by  Judge  Fulks,  that  after  hard 
rains  have  washed  the  ground  here,  as  much  as  half  a  bushel  of  loose  lead  ore  can  be 
gathered  on  the  space  of  a  few  yards  square. 

In  Sec.  3,  Town.  43,  R.  16,  Mr.  Charles  Hart,  of  High-Point,  discovered  lead  ore 
on  a  small  branch  of  Burrows'  Fork.  He  sunk  three  shafts,  on  a  slope  about  fifteen 
feet  above  tho  creek,  to  a  depth  of  nine  or  ten  feet.  After  going  through  three  or  four 
feet  of  clay,  he  struck  a  soft,  yellow  magnesian  limestone,  two  or  three  feet  in  thick- 
ness, in  which  lead  ore  was  found,  apparently  in  "  bunches"  or  isolated  pieces,  asso- 
ciated with  calo  spar.  Below  this,  he  struck  a  soft,  gray,  porous  magnesian  lime- 
stone, in  which  no  ore  was  found.  In  one  of  the  pits,  a  fissure  was  found  in  the 
upper  rook,  eighteen  inches  in  width,  filled  with  red  clay,-  containing  loose  pieces  of 
lead  ore. 

Perhaps  the  most  valuable  discovery  of  lead  yet  made  in  this  county,  is  what  is 
known  as  High-Point  Lead  Mine.  This  mine  is  situated  in  Sec.  17,  Town.  43,  K.  15, 
a.bout  one  mile  a  little  west  of  south  from,  and  near  one  hundred  feet  below,  the -highest 
point  in  the  county.  It  was  first  discovered  in  1841,  and  worked  without  much 
capital  or  skill,  until  about  1845,  when,  in  consequence  of  bad  management  and  the 
low  price  of  lead,  the  Company  was  compelled  to  suspend  operations.  During  the 
time  this  mine  was  worked,  two  millions  of  pounds  of  lead  ore  are  known  to  have  been 
raised  and  smelted. 

More  recently,  this  mine  has  passed  into  the  hands  of  Messrs.  Harrison,  Berth- 
oud  &  Co.-,  of  St.  Louis,  and  is  now  under  the  management  and  direction  of  one  of 
the  Company,  Mr.  Wm.  W.  Prewett,  who  is  preptoing  to  reopen  it.  When  once 
cleared  of  water,  that  has  accumulated  during  tha  time  operations  have  been  sus- 
pended, comparatively  little  labor  will  be  required  to  keep  it  free,  as  the  mine  was 
formerly  kept  dry  by  buckets,  drawn  up  by  a  common  horse  whim,  working  two  or 
three  hours  a  day. 

The  explorations  here  have  been  prosecuted  in  such  a  manner  as  to  form  a 
circular  pit,  about  three  hundred  and  thirty  feet  in  circumference  at  the  upper  part, 
and  eighty  feet  in  depth,  which  widens  out  gradually  in  every  direction,  from  the 
top  downwards.  The  middle  of  this  excavation  is  occupied  by  an  immense  mass  of 
rock,  left  by  the  miners,. in  the  form  of  a  depressed  cone,  the  apex  of  which  rises 
nearly  to  the  top  of  the  mine.  The  space  thus  worked  out,  I  was  informed  by  Mr. 
Prewitt,  was  occupied  by  masses  of  broken-up  magnesian  limestone  of  several  vai-ie- 
ties,  confusedly  mingled  together  in  a  softer  material,  apparently  of  the  same  com- 
position as  the  masses  themselves.  Much  of  the  lead  ere  was  found  embedded 
directly  in  this  softer  substance,  but  the  larger  bodies  were  found  occupying  cavities 
in  it,  such  as  miners  term  "pockets,"  where  it  was  directly  enveloped  in  a  tough 
brownish  red  clay.  To  what  depth  this  kind  of  mingling  of  materials  may  extend, 
is  unknown,  as  no  essential  change  was  observed  as  far  down  as  explorations  were 
continued. 

Not  only  that  portion  of  the  mine  to  which  the  attention  of  the  miners  was 
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mainly  directed,  presents  the  peculiarities  above  mentioned,  but  the  whole  of  the 
central  conical  mass  has  the  same  structure  and  composition,  to  an  unknown  depth, 
excepting  that  it  appears  not  to  be  so  rich  in  lead  ore.  It  has,  however,  been  per- 
forated by  the  miners  in  various  directions,  and  has  yielded  much  ore,  and  is  even 
supposed  to  contain  enough  to  pay  for  working  it  entirely  out. 

Much  of  the  mingled  materials  within  the  circumference  of  the  mine,  is  so  in- 
coherent as  to  be  worked  out  without  blasting,  whilst  the  surrounding  wall  is  quite 
hard,  and  contains  little  or  no  ore.  The  richest  nests  of  ore.were  found  near  the 
wall-rock,  where  the  miners  say  it  was  usually  found  in  a  succession  of  bodies, 
forming  almost  continuous  belts  entirely  round  the  mine ;  each  belt  being  separated 
by  a  few  feet  of  other  materials. 

When  this  mine  was  examined,  it  was  still  filled  with  water,  to  within  sixteen  or 
eighteen  feet  of  the  top,  as  far  down  as  the  wall-rock  could  be  seen ;  however,  with 
the  exception  of  a  thin  bed  of  sandstone  around  the  top,  it  consists  of  "  Cotton 
Eock ;''  though  I  was  informed  by  one  of  the  old  miners,  that,  lower  down,  it  is 
composed  of  a  gray,  porous  rock,  which  is,  doubtless,  correct,  as  much  of  the  broken- 
np  materials  in  the  center  of  the  mine  is  composed  of  that  variety  of  magnesian 
limestone,  and  beds  of  that  nature  are  known  to  occur  beneath  the  "  Cotton  Kock" 
in  this  region.  The  wall-rock,  though  comparatively  undisturbed,  is,  in  places,  frac- 
tured, and  so  traversed  by  cleavage-joints,  as  to  partially  obscure  the  planes  of  stra- 
tification ;  but,  as  far  as  could  be  ascertained,  there  is  no  perceptible  dip  in  any  direc- 
tion. It  appears  probable,  however,  from  exposures  seen  in  the  surrounding  country, 
that  there  is  a  slight  general  dip  of  the  strata  in  almost  every  direction,  from  a  point 
somewhere  near  the  mine. 

The  ore  of  this  mine  is  a  very  pure  sulphuret,  and  is  generally  found  in  large 
cubes.  No  other  minerals  appear  to  be  associated  with  it,  excepting,  very  rarely, 
a  little  calc  spar  and  zinc  blende. 

Fig.  6. 


The  atoTe  is  a  vertical  section  across  this  mine  In  an  east  and  west  direction.  No.  1 — represents 
the  snperflciaJ  clays;  No.  2— a  ten-inch  layer  of  sandstone;  o  b— the  sorrounding  wall-rock;  and  No. 
4 the  central  mass  of  hroken-np  strata,  with  a  sixty-foot  shaft  (S)  in  the  center. 

The  phenomena  connected  with  this  interesting  mine,  as  far  as  could  be  seen, 
are  so  peculiar,  that  it  would  be  unsafe,  in  our  present  state  of  knowledge,  to  express 
any  very  decided  opinion  with  regard  to  its  probable  extent  and  value.    If  it  was 
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originally  a  great  yertioal  cavern  in  the  strata,  which  has  been  filled  from  above, 
with  broken  rocks,  clay,  lead  ore,  &c. ;  or,  if  the  lead  ore  has  been  subsequently 
deposited  amongst  the  other  materials,  from  a  solution  coming  from  above,  it  may  be 
expected  to  terminate  when  the  explorations  are  carried  down  to  the  original  bot- 
tom of  the  cavern.  On  the  contrary,  if  the  lead  and  other  materials  have  been 
raised  to  their  present  position,  by  forces  acting  from  beneath,  it  seems  highly  pro- 
bable, it  will  be  found  to  continue  to  an  indefinite  distance  below  the  surface,  and 
may  even  increase  in  quantity  at  greater  depths.  It  is  much  to  be  regretted  that  the 
condition  of  the  mine  was  such,  when  examined  (being  nearly  full  of  water),  that 
mosl  of  the  facts  which  would,  probably,  have  thrown  light  upon  this  interesting  and 
important  question,  were  hidden  from  view. 

With  a  few  exceptions,  mining,  in  this  part  of  the  State,  has  been  confined  to 
mere  surface  diggings ;  and  as  none  of  the  mines  have  been  recently  worked,  they 
were  always  found  so  filled  with  water  and  loose  materials,  that  it  was  impossible 
to  make  sufficiently  careful  examinations,  to  have  a  clear  and  satisfactory  under- 
standing of  the  relations  between  the  ore  and  the  rocks  of  the  country,  or  of  its 
mode  of  occurrence  in  them.  It  would,  therefore,  be  premature,  at  the  present  early 
period  in  the  progress  of  the  survey,  to  pronounce  upon  the  probable  value  and  ex- 
tent of  these  metalliferous  deposits.  The  general  distribution,  however,  of  galena, 
throughout  all  that  portion  of  the  country  underlaid  by  magnesian  limestone,  both 
in  this  rook  and  mingled  with  the  loose  surface  deposits  of  the  country,  taken  in 
connection  with  the  fact  that  extensive  and  valuable  deposits  of  this  mineral  have 
already  been  discovered,  seems  to  warrant  the  conclusion  that  the  day  is  not  ftir 
distant,  when  mining  will  form  one  of  the  important  and  profitable  industrial  pur- 
suits of  the  county. 

In  conclusion,  I  would  merely  remark,  that  the  citizens  of  Moniteau  county 
manifested  that  lively  interest  in  the  objects  of  the  survey,  so  characteristic  of  a 
liberal  and  enlightened  community.  I  take  pleasure  in  acknowledging,  here,  my  in- 
debtedness for  many  evidences  of  their  kindness  and  hospitality,  received  at  their 
hands  during  the  progress  of  the  Survey. 

F.  B.  MEEK, 

Assistant  Geologist. 

GSOlOaiOAl  KOOMB,  TrNIVEIlSIIY  OP  Mo.,  ■) 

GolumMa,  December  Ist,  1854.  J 
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Geological  Rooms,  State  Uniteksitt, 

Columbia,  February  1st,  1854, 


.1 


Prof.  G.  C.  Swallo-vy, 

State  Greologist. 

Sir  :  In  carrying  out  your  instructions,  I  cpmmenced  an  examina- 
tion of  the  country  between  tlie  Missouri  and  Mississippi  rivers,  in 
November  last,  beginning  at  St.  Joseph,  and  terminating  at  Hannibal. 
I  adopted  the  line  of  the  Hannibal  and  St.  Joseph  Railroad  as  the 
base  of  my  operations,  and  made  lateral  researches  to  a  distance  of 
fifteen  miles,  the  extent  of  my  district. 

My  examinations,  then,  ■were  preliminary,  having  more  in  view 
general  results  than  connected  details,  enabling  me,  subsequently, 
to  conclude  the  survey  with  more  accuracy  and  despatch.  After 
being  relieved  from  subsequent  duties  under  your  immediate  super- 
vision, I  resumed  the  examinations,  and  concluded  them  a  few  days 
since,  and  herewith  present  you  with  my  report. 

In  order  to  simplify  detailed  description,  I  have  classified  the 
vertical  section  into  such  sub-series  of  strata  as  are  peculiar  to 
extended  localities ;  commencing  with  A,  and  noting  in  alphabetical 
and  descending  order. 

It  would  be  superfluous  to  dwell  upon  the  geological  or  physical 
features  of  the  valley  proper  of  the  Mississippi  river,  as  that  part 
of  the  field  was  examined  by  you  in  person. 

In  commencing  my  more  detailed  examinations,  the  first  locality 
examined  was  at  a  point  on  Salt  River,  eight  miles  south  south-west 
of  Hannibal,  where  the  Hannibal  and  New  London  Plank-road 
crosses  that  valley.  At  this  place,  the  river  has  excavated  a  valley 
to  the  depth  of  some  two  hundred  and  forty  feet,  leaving  exposed 
a  mural  escarpment  on  the  north  side,  of  one  hundred  and  fifty  feet 
of  compact  Trenton  Limestone,  which  is  fully  described  in  your 
general  section 
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It  has  occurred  to  me,  that  this  rock  would  be  admirably  adapted 
to  many  kinds  of  structures  in  landscape  gardening,  such,  for  in- 
stance, as  imitations  of  ancient  views.  The  cavities  would  hold 
sufficient  soil  to  support  a  luxui-iant  growth  of  cacti,  as  well  as  many 
kinds  of  vines,  whilst  the  harder  portions  of  the  rock  h^K  solidity 
enough  to  sustain  a  structure  that  would  be  firm  and  lastSg. 

This  formation  may  be  traced  along  the  northern  slope  of  the  val- 
ley for  fifteen  miles  above,  or  west  of  the  plank-road.  Here,  I  ob- 
served several  salt  springs ;  the  most  important,  is  known  by  the 
appellation  of  "Muldrow  Lick."  The  water  of  this  spring  was 
formerly  used  in  the  manufacture  of  salt,  but  is  not  of  sufficient 
strength  to  make  it  profitable  now. 

On  the  south  side  of  the  valley,  this  formation  (Trenton  Lime- 
stone) is  only  traced  for  three  miles  above  the  plank-road,  where  it 
passes  out  of  view  by  a  dip  towards  the  west.  This  dip  is  sufficient 
to  bring  down  the  lower  portions  of  the  Encrinital  Limestone  to  the 
sanie  level  as  the  Trenton,  in  the  short  space  of  half  a  mile. 

In  a  distance  of  five  or  six  miles  farther  west,  or  up  the  river, 
the  hills  on  the  south  side  of  the  valley  are  wholly  composed  of 
Encrinital  and  Chouteau  Limestone,  supported  by  the  Vermicular 
Sandstone ;  whilst  the  whole  northern  slope  of  the  valley,  unmediately 
opposite,  is  composed  of  Trenton  Limestone. 

Here,  then,  we  have  an  interesting  example  of  the  disturbances 
and  upheaving  of  strata,  by  the  operation  of  internal  forces;  by  which, 
rocks  belonging  to  entirely  different  systems,  occupying,  in  their 
original  undisturbed  condition,  widely  different  elevations,  are  brought 
upon  the  same  horizon. 

The  above-mentioned  dip,  together  with  a  similar  one  to  the  east, 
or  towards  the  Mississippi  river,  forms  an  anticlinal  axis,  the  trend 
of  which  is  nearly  north  and  south,  extending  beyond  the  southern 
limits  of  this  district,  as  you  have  observed  in  your  reconnoissance  of 
the  country,  between  Hannibal  and  Louisiana.  On  following  this 
axis  of  elevation  north,  it  is  found  to  terminate  on  the  north  side  of 
the  valley  of  Salt  River,  by  a  northern  dip  of  the  strata ;  so  that  in 
going  to  Hannibal,  on  the  Mississippi  river,  only  eight  miles  north  of 
Salt  River,  the  Silurian  rocks,  which  are  seen  in  the  bluffs  on  Salt 
River,  two  hundred  and  forty-five  feet  in  thickness,  are  wholly  sub- 
merged beneath  the  water  at  Hannibal.  This  fact  will,  also,  be  more 
clearly  illustrated  by  your  section  along  the  south  side  of  Marion 
county,  which  is  situated  nearly  parallel  with  Salt  River,  and  only 
six  miles  north  of  it. 
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In  following  up  the  valley  of  Salt  River,  I  find  that  on  the  north 
side,  at  Cincinnati,  on  Sec.  8,  Town.  66,  R.  6,  the  Trenton  Lime- 
stone is  lost  sight  of,  in  consequence  of  a  dip  towards  the  west,  under 
a  similar  condition  to  that  mentioned  as  occurring  on  the  south  side 
of  the  valley,  a  few  miles  below.  The  upper  portion  of  the  hluff  is 
here  composed  of  Encrinital  and  Chouteau  Limestone,  one  hundred 
and  twenty  feet  in  thickness.  Beneath  the  base  of  the  Chouteau 
Limestone,  there  is  a  slope  of  some  eighty  feet  perpendicular  height, 
in  which  is  exposed  broken  fragments  of  shale,  belonging  to  the  Ver- 
micular Sandstone. 

At  Newport,  four  miles  above  this,  the  section  exposed  is  the 
same  as  at  Cincinnati,  except  that  shale  is  seen  in  place,  under  the 
Chouteau  Limestone. 

From  Newport  I  crossed  the  river,  and  examined  on  S.  E.  ^, 
Sec.  33,  Town.  65,  R.  7,  for  the  first  time,  a  locality  of  the  Lick 
Creek  coal-fields.  •  The  order  of  superposition  of  the  beds  composing 
this  portion  of  the  coal-bearing  strata,  will  be  better  understood  by 
examining  the  following  sections :  — 

No.  1.  —  5  feet  bituminous  shale,  of  a  loose,  thinly  laminated  structure,  in- 
terstratified  with  fine  ashy,  silicious,  earth-like  matter,  with 
small  globular  concretions  of  like  material,  and  occasionally 
a  large,  dark  blue,  calcareous  concretion,  of  a  flattened  ovoid 
form,  of  some  200  or  300  pounds  in  weight. 

No.  2.—     IJ  feet  coal. 

No.  3.  —  26      "    slide,  with  fragments  of  chert. 

No.  4. — 140      "    white  Encrinital  Limestone. 

No.  5. —  20      "    gray  Chouteau  Limestone. 

No.  6. —  15      "    slide,  to  bottom  of  creek. 

This  section  was  overlaid  by  loess  to  the  depth  of  fifteen  feet, 
on  the  S.  W.  J,  Sec.  22,  Town.  54,  R.  7.  The  following  section 
was  observed:  — 

No.  1.  — IS  feet  loess. 

No.  2.  —  2    "    blue  impure  limestone. 

No.  3.  —  8    "    blue  argillaceous  shale. 

No.  4.  —   6    "    bituminous  shale,  similar  to  the  preceding  section',  No.  2. 

No.  5.—   2    "    coal. 

No.  6.  —  3    "    yellow,  or  fire-clay. 

No.  7 22    "    slide,  with  broken  fragments  of  arenaceous  shale. 

No.  8. — 60    "    white  Encrinital  Limestone. 

Bed  of  Lick  Creek.  • 

On  the  N.  E.  J,  Sec.  12,  Town.  54,  R.  8,  the  following  section 
is  seen :  — 
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No.  1.  —  3    feet  bituminous  shale. 

No.  2.—  If    "   coal. 

No.  3.-2      "   yellow  clay. 

No.  4.  —  2      "    bltiish  gray,  concretionary  impure  limestone. 

No.  5.  —  3J    "   yellowish  brown,  impure  limestone. 

No;  6.  —  35      *'   Archimedes  Limestone. 

This  section  is  overlaid  by  twenty-two  feet  of  loess. 

The  foregoing  sections  embrace  most  of  the  strata  belonging  to 
the  Lick  Creek  coal-fields,  as  observed  in  most  of  the  area  of  the 
district,  south  of  Salt  Kiver,  west  of  Lick  Creek,  and  North  Fork  of 
Salt  River  and  the  Grand  Divide.  At  the  latter  point,  this  section 
is  augmented  by  the  interpolation  of  other  beds,  including  one  of 
coal.      , 

The  organic  remains  of  this  section,  are  Nos.  2,  3,  4,  9,  11,  12, 
13,  15,  16,  19,  22,  23,  26,  29,  30,  33,  35  and  40,  of  the  catalogue 
appended  to  this  report. 

The  upper  limestones  of  this  series  seem  to  possess  hydraulic 
properties,  and  are  found  in  the  greatest  abundance,  near  the  surface, 
in  the  vicinity  of  Paris,  Monroe  county.  Between  Lick  Creek  and 
the  South  Fork  of  Salt  River,  the  coal  of  this  section  is  most  avail- 
able. Here,  the  stratum  occupies  nearly  a  horizontal  position,  near 
the  surface,  and  is  from  twenty  to  twenty-four  inches  in  thickness. 
It  is  of  compact  laminar  structure ;  imperfect  conchoidal  fracture  ; 
a  light  lustrous  black  color ;  burns  freely ;  and,  when  free  from 
pjtrites,  is  of  excellent  quality.  Out-crops  are  so  numerous  that  it 
is  superfluous  to  mention  localities.  It  is  sufficient  to  say  that  it  is 
found  in  every  ravine,  and  on  nearly  every  quarter  section.  The 
fa^lities  for  mining  are  superior,  as  the  underlying  stratum  is  of  a 
consistency  that  will  render  excavation  comparatively  easy  ;  whilst 
the  small  amount  of  superincumbent  strata  will  not  require  expensive 
props  to  support  the  cap-rock. 

Coal  is  found  in  small  quantities  north  of  Salt  River,  and  east 
of  the  North  Fork,  on  Sec.  27,  Town.  56,  R.  8,  and  a  few  other 
places ;  but  their  position  is  equivocal,  being,  probably,  only  outliers 
of  beds  farther  west. 

The  coal  of  the  Lick  Creek  section  is  also  found  on  the  North 
Fork  of  Salt  River,  on  Sec.  5,  Town.  56,  R.  9,  and  vicinity.  The 
stratum  is  about  eighteen  inches  in  thickness,  and  is  overlaid  by 
^argillaceous  shale,  highly  impregnated  with  alum.  These  are  sup- 
ported by  ten  feet  of  dark  gray,  impure  limestone,  interstratified  with 
hard,  compact,  yellowish  gray  slate,  chert,  and  small  globular  silieious 
geodes,  the  cavities  of  which  are  filled  with  crystals  of  quartz.     The 
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upper  portion  of  this  stratum  merges  into  a  yellow  shale,  upon  -which 
the  coal  rests,  and  the  loiver  portion  passes  under  the  bed  of  the 
river. 

About  twelve  miles  up  the  river,  at  a  point  nearly  due  south  of 
Shelbyville,  coal  is  found  in  connection  with  a  saccharoidal  sand- 
stone, highly  quartzoze,  and  Archimedes  Limestone.  The  stratum  is 
about  twenty  inches  in  thickness,  of  medium  quality,  and,  probably, 
also  belongs  to  the  Lick  Creek  series.  In  this  vicinity,  I  observed 
a  great  number  of  geodes,  filled  .with  crystals  of  quartz,  of  nearly 
every  variety  of  form  and  size.  They  vary  from  two  to  fifteen 
inches  in  diameter  ;  they  are  spheroidal. 

No  coal  was  found  north  of  this  point ;  but  I  see  no  good  reason 
why  it  should  not  be  found  as  far  north  as  the  northern  limits  of 
this  district. 

At,  or  near  Sharpsburg,  on  Sec.  2,  Town.  56,  E.  8,  the  Encri- 
nital  Limestone  is  immediately  overlaid  by  forty  feet  of  brown  mica-  ■ 
ceous  sandstone ;  and  frequent  indications  tend  to  the  conclusion  that 
this  is  the  surface  rock,  between  this  and  the  Grand  Divide,  and  for 
sixty  or  seventy  miles  beyond ;  but  at  that  place  (the  Grand  Divide) 
are  interpolated,  between  it  and  the  supporting  rock,  several  strata, 
not  represented  in  the  section  at  Sharpsburg.  Similar  interpolations 
are  repeated  in  going  west,  until  this  sandstone  is  found  overlying 
nearly  all  the  series  of  the  Coal  Measures.  This  rock  will  be  noticed 
more  fully  hereafter. 

The  foundation  of  the  lower  coal-bearing  rock,  hitherto  described, 
and  represented  in  the  different  sections,  consists  of  the  Lower  Car- 
boniferous beds.  This  order  is  preserved  along  the  valley  of  Salt 
River  and  its  principal  branches,  to  a  meridian  passing  through  Paris^ 
Monroe  county,  and  in  some  instances  farther  west,  where  they  pass 
out  of  view  by  the  superior  elevajtion  of*  the  country. 

These  formations  are  found  over  nearly  the  entire  county,  east 
of  the  meridian  indicated,  and  will  become  of  great  importance  in 
furnishing  excellent  material  for  building  purposes,  including  orna- 
mental structures  and  monuments  of  a  simple  order  of  architecture. 
Rocks,  for  burning  a  superior  article  of  lime,  may  be  selected  at  most 
any  locality.  Organic  remains,  similar  to  those  of  your  catalogue 
of  Encrinital  Limestone. 

From  the  Grand  Divide  to  Grand  Chariton,  the  strata  dip  towards 
the  west ;  and  the  section,  hitherto  under  consideration,  passes  under,, 
and  is  succeeded  by  other  strata,  in  the  ascending  order,  which  are 
represented  in  the  vertical  section  by  Nos.  43,  44,  45,  46,  47,  48,. 
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49,  50,  51,  52,  53,  54,  55  and  56.  This  section  is  found  in  the 
valley  of  Clay-Bank  Creek,  an  eastern  tributary  of  Middle  Fork 
of  the  Chariton,  three  miles  north  of  McGee  College,  in  Macon 
county. 

For  organic  remains,  see  catalogue  Nos.  3, 11, 12, 16, 17, 18, 19, 
20,  26,  30  and  32. 

Vegetable  impressions  occur  in  the  lower  portions  of  stratum  No.  46,  of  a  flat- 
tened stem-like  form,  promiscuously  intermingled  with  the  rock,  and  forming  about 
one-eighth  of  the  entire  mass.  This  sandstone  is  hard,  and,  generally,  of  a  light 
yellowish  brown  color,  changing  in  places  to  a,  dull,  bluish  gray.  This  is  underlaid 
by  about  twelve  feet  of  argillaceous  shale,  changing  to  an  arenaceous  slate,  in  some 
localities.  These  rest  upon  No.  49,  the  most  important  coal-bed  in  this  district.  At 
B.  Powell's  bank,  on  Sec.  14,  Town.  56,  R.  15,  it  is  six  feet  in  thickness,  including 
a  six-inch  stratum  of  clay,  and  has  a  fine  laminated  structure,  with  a  dull  black,  char- 
coal colol  and  appearance.  It  is  very  light;  burns  freely,  and  contains  but  little 
pyrites.  Judging  by  its  lightness,  I  should  suppose  it  would  produce  but  a  small 
proportion  of  ash  or  residuum.  Its  freedom  from  sulphuret  of  iron,  renders  it  a 
valuable  coal  for  steamboats  and  smiths.  By  accident,  fire  was  communicated  to  this 
stratum,  on  the  premises  of  E.  S.  Gibson,  Esq.,  which  revealed  its  existence  at  that 
point.    After  burning  several  weeks  it  was  extinguished  with  much  difficulty. 

I  traced  this  stratum  west  to  Fish-trap  Ford,  on  Grand  Chariton,  in  the  north- 
east corner  of  Chariton  county,  where  I  found  it  on  a  level  with  high-water  mark. 
To  the  north,  it  soon  passes  under  the  bed  of  the  river. 

Stratum  No.  52  burns  into  good  lime,  and  may  be  used  for  undeiqpinning. 

Stratum  No.  55  is  an  inferior  article  of  coal,  containing  too  much  sulphuret 
of  iron. 

This  stratum  of  coal  is  extensively  available  in  the  district  between  East  and 
Grand  Chariton  rivers,  and  again  in  the  valley  of  Grand  Kiver,  west  of  the  high 
grounds  included  in  the  Elk  Knobs. 

At  some  localities,  stratum  forty-nine,  and  the  shale  above  it,  were  subjected  to 
the  denuding  action  of  water,  *  by  which  the  surface  was  cut  into  smbll  ravines  or 
cavities,  resembling  cross-sections  of  small  hollows,-  which  were  subsequently  filled 
up  with  different  material.  In  one  instance,  it  is  composed  of  broken  fragments  of 
sandstone ;  at  another  point,  the  space  is  occupied  by  a  hard,  dark  ferruginous  con- 
glomerate, composed  of  sand  and  gravel ;  and,  at  still  another,  the  coal  appears  to  be 
entirely  cut  away,  and  the  interval  filled  with  a  brilliant  red  clay.  This  locality  was 
formerly  much  visited  by  the  aborigines,  who  made  extensive  use  of  this  clay  in 
painting  their  implements  and  decorating  their  persons. 

On  Rocky  Branch,  on  the  west  side  of  the  valley  of  Grand  Chariton,  two  miles 
below  the  raUroad,  strata  from  No.  35  to  42  inclusive,  are  found  cropping  out. 

No.  42  is  a  hard,  compact,  impure  limestone,  suitable  for  ordinary  building  pur- 
poses, but  the  available  quantity,  is  too  limited  to  be  of  great  importance. 

*lli  the  valley  of  East  Chariton  I  observed  a  sur&ce  of  smooth,  hard  limestone,  marked  with  two 
courses  of  striae;  one  hearing  south,  ten  degrees  east ;  and  the  other,  south,  twelve  degrees  west;  and 
crossing  each  other.  The  lines  of  the  working  in  each  course  are  parallel,  and  one  foot,  or  more,  apart. 
Those  bearing  east  are  partially  curved,  with,  occasionally,  slight  strias  between  the  principal  parallels. 
The  gi-ooves  are  angular,  remarkably  smooth  and  regular,  about  three-fom*ths  of  an  inch  in  depth,  and 
some  are  twenty-five  feet  in  length.  The  surface  thus  marked,  inclndes  an  area  of  about  four  hundred 
square  feet,  and  is  so  prominent  that  it  attracts  the  attention  of  the  most  casual  observers.  This  locality 
is  in  the  bed  of  East  Chariton  Kiver,  three  miles  south.«aBt  of  Bloomington,  Macon  county. 
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Stratum  46,  in  the  preceding  section,  is  here  a  compact  sandstone,  that  weathers 
well,  and  may  be  used  for  some  structures  to  a  good  advantage. 

No.  38  is  a  coal  similar  in  character  to  that  of  No.  49,  hitherto  described,  and 
is  two  feet  thick. 

The  Fossils  obtained  at  this  locality  may  be  seen  in  catalogue,  Nos.  8,  12,  16, 
17,  18,  21,  26  and  30.. 

This  section,  and  the  preceding  stratum,  is  very  generally  found  in  this  valley, 
on  Mush  Fork,  and  strata  Nos.  38  and  39  on  Little  Yellow,  below  Harvey's  Mill. 

Between  Little  Yellow  Creek  and  Grand  River,  the  strata,  from  26  to  34  inclusive, 
crop  out.  Nos.  26  and  32,  as  observed  on  Little  Yellow  Creek,  north  of  the  railroad, 
and  Utica,  Livingston  county,  furnish  good  building  materials ;  but,  at  most  of  the 
other  localities,  these  rocks  would  not  withstand  the  vicissitudes  of  the  atmosphere. 

The  organic  remains  obtained  are,  Nos.  1,  3,  7,  9,  11,  12,  13,  16,  17,  18,  .19,  21, 
23,  26,  27,  29,  30,  33,  and  39,  of  the  catalogue. 

Immediately  above  the  section  on  Rocky  Branch,  and  on  Little  Yellow,  or  east 
of  Coulston's  Mill,  over  the  section  last  under  consideration,  we  again  meet  with  the 
micaceous  sandstone  of  Sharpsburg,  before  mentioned.  At  the  former  point,  and  in 
the  Elk  Knobs,  it  appears  to  have  attained  a  thickness  of  some  hundred  and  fifty 
feet,  and  increases  in  thickness  northward,  probably  in  consequence  of  having  been 
less  exposed  to  denuding  forces,  in  that  direction.  It,  probably,  constitutes  the  prin- 
cipal formation  in  the  Elk  Knobs,  which  constitute  the  peculiar  topographical  fea- 
tures of  the  country,  north  of  the  Hannibal  and  St.  Joseph  railroad,  and  west  of 
Grand  Chariton.  They  consist  of  short  conical  ridges,  formed  by  irregular  ravines. 
Two  often  head  in  a  point  common  to  both ;  and,  after  running  in  opposite  directions, 
curve  abruptly  and  unite  again ;  thus  forming,  what  is  generally  called,  the  "  Knobs." 
Some  of  them  are  so  regular  in  contour,  that  they  resemble  more  the  works  of  ar* 
than  of  Nature.  The  tendency  to  this  peculiarity  may  be  traced  along  the  line  of 
the  railroad  to  Little  Yellow  Creek,  and  north  of  this,  over  the  higher  portions  of 
Linn  county,  and  west  of  Grand  River,  between  Monroe's  Bluff  and  the  Blue  Mounds, 
in  Livingston  county; 

In  the  valley  of  Grand  River  this  sandstone  has  been  worn  away,  to  give  place  to 
that  stream.  At  Utica,  in  Livingston  county,  near  the  junction  of  the  Forks  of 
Grand  River,  it  appears  in  a  cliff,  one  hundred  feet  high,  and  there  passes  under  the 
limestone  of  the  overlying  Coal  Measures. 

The  strata,  Nos.  21  to  25  inclusive,  next  appear,,  and  are  mostly  composed  of 
Sharpsburg  sandstone,  or  that  formation  just  under  consideration,  including  two 
strata  of  coal.  In  this  sandstone,  at  this  locality,  are  many  remains  of  plants  and 
concretions,  with  nuclei  of  vegetable  and  other  matter.  * 


*  On  Big  Branch,  seven  miles  west  of  Utica,  the  fossil  stump  of  a  tree  is  seen,  that  originally  arast 
have  heen  two  feet  in  diameter.  It  resembles  a  stump  far  advanced  in  decay ;  it  is  partially  carbonized ; 
has  a  brownish  black  color,  and  burns  readily.  The  bark  and  roots  aro  obvious ;  and  its  ligneous  struc- 
ture is  observed  at  a  glance.  Its  composition  is  entirely  distinct  from  the  rock  in  which  it  is  embedded, 
though  many  small  particles  of  a  similar  substance  is  found  incorporated  with  the  rock. 

A  few  feet  above  this  I  observed  many  impressions  of  leaves  of  plants ;  and,  still  higher,  a  large 
shell,  resembling  some  varieties  of  our  fresh  water  Uhio, 

The  lower  stratum  of  coal.  No.  24  in  this  section,  is  found  cropping  out  in  the  cliff  at  Utica,  about 
thirty  feet  above  the  water-line  of  the  river.  It  is  from  fourteen  to  twenty  inches  in  thickness,  and  of 
good  quality.  It  is,  also,  found  in  Monroe's  Bluff,  at  several  points  between  that  and  the  Blue  Mounds, 
at  the  head  of  Brush  Creek,  and  on  Clear  Creek,  at  the  base  of  the  Blue  Mounds.  It  is,  also,  found  on 
the  East  Fork,  a  few  miles  north  of  Chillicothe,  the  county  town  of  Livingston,  and  on  the  premises  of 
Dr.  Gilbei-t,  on  Medicine  Creek;  and  should  be  found  in  the  valley  of  Shoal  Creek,  between  Hixon's  and 
Hahan's  old  mill, 
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The  upper  stratum,  No.  22,  is  worked  on  the  land  of  Mr.  Joseph  Clark,  in  the 
valley  of  the  West  Fork  of  Grand  Eiver,  on  the  N.  E.  J,  Sec.  8,'  Town.  56,  B.  25 
This  stratum  is  about  eighteen  inches  in  thickness,  and  of  medium  quality.  Unless 
it  is  confined  to  a  small  area,  it  should  be  found  on  or  near  the  summit  of  the  bluff 
at  Utica ;  in  the  Blue  Mounds,  below  the  lower  limestone,  and  along  the  two  Forks 
of  Grand  Eiyer  to  the  northern  limits  of  this  district. 

With  this  series  terminates  that  portion  of  the  Coal  Measures 
known  to  contain  beds  of  workable  coal ;  as  no  coal,  in  any  useful 
quantities,  is  found  in  the  series  above. 

It  will  be  seen,  from  the  preceding,  that  there  are  at  least  five 
beds  of  coal  included  in  the  Coal  Measures  of  this  district,  with  an 
aggregate  thickness  of  eighteen  feet;  This  will  furnish  an  inex- 
haustible supply  of  one  of  the  important  elements  of  future,  wealth 
and  prosperity.  Though  the  quantity  and  value,  according  to  pres- 
ent standards,  may  be  expressed  in  numbers,  yet  the  effects  it  will 
produce  in  the  development  of  the  great  interests  of  social  life  can- 
not be  foreseen  or  estimated. 

The  next  strata  in  the  ascending  order,  Nos.  11,  12,  13, 14,  15, 
16,  17,  18,  19,  and  20,  are  composed  of  limestones  of  various  colors 
and  grades  of  purity,  with  a  few  beds  of  shale,  as  the  vertical  sec- 
tion indicates.  Their  aggregate  thickness  is  near  one  hundred  feet, 
and  they  are  the  surface  rock  of  nine-tenths  of  the  district  west  of 
Grand  River.  At  Utica,  and  White's  Mill,  on  Shoal  Creek,  they 
are  seen  resting  immediately  upon  the  Sharpsburg  Sandstone.  At 
Jacob  Hulser's,  Sec.  19,  Town.  56,  R.  27,  they  are  well  exposed, 
and  likewise  in  the  valley  of  Grindstone  Creek,  DeKalb  county, 
where  they  also  overlie  the  Sharpsburg  sandstone.  From  the  ex- 
tensive exposures  of  that  formation,  in  the  lower  portions  of  the  valley, 
the  stream  takes  its  name.  The  upper  portions  of  the  section  are 
exposed  at  different  points  along  the  valley  of  Shoal  Creek,  to  the 
head  of  the  stream ;  on  Brush  and  McDaniel's  Creek,  on  Smith's 
Fork,  near  Plattsburg,  on  Castile,  and  Third  Fork  of  Platte  river ; 
and  it  is  wholly  seen  in  the  high  rocky  bluff  of  "Bond  Town,"  above 
St.  Joseph. 

The  fossils  *  observed  in  these  strata  are,  Nos.  3,  5,  6,  8,  9,  10, 
11,  12, 16, 17, 18, 19, 23, 24,  25,  33,  35,  36,  38,  and  41  of  the  cata- 
logue. 


*  Strata  Nos.  10  and  12  of  the  vertical  section  abound  in  organic  remains, 
which  are  most  abundant  at  the  heads  of  Smith's  Branch,  in  the  vicinity  of  Platts- 
burg.   A  good  collection  may  be  had  at  many  localities  in  that  vicinity. 
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In  addition  to  these,  there  are  some  two  or  three  varieties  that 
are  new. 

Many  of  the  strata  of  this  section  will  answer  a  good  purpose,  for  under-paving 
bridge  abutments,  and  for  rough  stone  buildings ;  while  but  few  are  capable  of 
receiving  a  dressing,  ■  sufficient  for  fine  work.  No.  14  is  composed  of  pure  white 
limestone,  of  an  oolitic  structure,  remarkably  compact,  and  well  adapted  to  fine 
work.  It  is  massive,  but  may  be  quarried  or  split  into  any  convenient  form.  It  is 
available  in  the  valley  of  Shoal  Creek,  in  the  vicinity  of  Kingston,  in  the  valley  of 
Castile,  iSve  miles  below  the  Hannibal  and  St.  Joseph  Railroad,  and,  probably,  in_^the 
valley  of  Grindstone.     It  would,  also,  make  excellent  lime. 

No.  10  in  the  vertical  section,  as  seen  at  Skinner's  mill,  is  also  an  excellent 
building  material,  particularly  for  heavy  abutments  and  arches  ;  but  it  is  too  high 
in  the  series  to  be  available,  except  at  some  High  points  on  the  Missouri  river. 

This  series  will  furnish  many  localities,  west  of  the  Bast  Fork  of  Grand  River, 
.with  good  and  convenient  rock  for  general  purposes  of  building,  and,  at  some  few 
points,  the  common  ornaments,  such  as  window  and  door  sills. 

Stratum  11  is  composed  of  disintegrated  chert,  of  a  dull,  reddish  brown  color, 
varying  from  that  to  a  creamy  white  ;  is  a  light  porous  substance ;  at  some  locali- 
ties it  has  attained  a  considerable  density,  with  portions  of  chert  incorporated  ;  at 
others,  it  is  soft  and  friable.  Where  this  has  been  subjected  to  disintegration,  it 
leaves  exposed  many  fragments  of  chert,  as  is  seen  at  Flint  Hill,  two  miles  south  of 
Kingston.  This  stratum  furnished  me  a  convenient  guide  in  ascertaining  the  relative 
position  of  strata  in  the  series. 

In  the  valley  of  Grindstone,  Sec.  8,  Town.  57,  R.  31,  is  found  a  red,  chocolate- 
colored  silicious  clay,  or  shale,  wiioh,  from  its  similarity  in  many  respects  to  a 
material  extensively  used  in  Ohio,  and  other  States,  as  a  pigment,  would,  doubtless, 
furnish  a  cheap  and  abundant  material  for  that  purpose.  When  ground  in  oil, 
the.  color  may  be  varied  by  adding  a  small  quantity  of  white  lead,  lamp  black,  or 
other  cheap  paint,  to  suit  the  taste.  This  kind  of  paint  is  highly  useful,  not  only 
for  ornamental  purposes,  but,  also,  for  rendering  roofs  fire-proof,  by  applying  several 
heavy  coats  to  the  shingles.  So  soon  as  the  oil  evaporates,  the  strong  coating  of 
silicious  matter  left  on  the  surface  will  prevent  a  roof  from  taking  fire  from  sparks, 
or  even  large  coals.  # 

Strata  2,  3,  4,  5,  6,  7,  8  and  9,  in  the  vertical  section,  are  mostly  composed  of 
arenaceous  matter,  and  constitute  the  formation  of  the  upper  portions  of  the  Blue 
Mounds.  The  only  stratum  in  this  series  worthy  of  particular  note,  is  No.  5.  This 
is  composed  of  dark  brown,  variegated,  and  buff-colored  sandstone,  twenty-one  feet 
in  thickness.  When  first  removed  from  its  native  bed,  it  is  soft,  and  easily  worked 
into  any  useful  form  ;  but,  when  exposed  to  the  atmosphere,  it  hardens  and  is  covered 
with  a  coating  of  white  silica,  that  renders  it  comparatively  impervious  to  water,  and 
so  hjird  and  quartzose  that  it  readily  yields  sparks  with  the  steel.  This  will,  un- 
doubtedly, be  found  a,  cheap,  durable,  and  convenient  building  stone,  and,  on  that 
account,  valuable.     This  stratum  is  seen  at  the  heads  of  Clear  and  Mound  Creeks. 

The  Highest  stratum,  or  No.  2,  is  a  light  gray  limestone,  that  would,  probably, 
burn  into  tolerably  good  lime. 

Excepting  the  Quaternary  deposits,  thig  series  is  the  highest  in 
the  .vertical  section ;  and  the  Blue  Mounds,  in  which  they  occur,  the 
highest  point  in  the  district ;  as  no  representative  of  any  portion  of 
the  strata  is  found  elsewhere.  I  observed  the  same  formation  in  the 
high  grounds  west  of  Fort  Leavenworth,  Kansas  Territory. 
I — II. 
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These  Mounds  are  situated  about  ten  miles  south  of  the  Forks 
of  Grand  River.  On  the  north  side,  they  rise  rather  abruptly  to  an 
elevation  of  some  three  hundred  and  fifty  feet  above  Grand  River 
valley,  and  gradually  recede  towards  the  south-east  and  north-west, 
and  south  of  south-west,  until  they  again  merge  into  the  common 
level  of  the  country.  Their  area,  I  should  judge  to  be  equal  to  one 
and  a  half  congressional  townships. 

Their  topography,  undoubtedly,  gave  rise  to  their  name ;  for  they 
have  that  peculiar  regular  contour  of  surface,  and  mound-like  form, 
incident  to  districts  where  the  frame-work  of  the  country  is  composed 
of  strata  that  disintegrate  readily,  or  are  easily  worn  away. 

Notwithstanding  the  elevated  and  broken  aspect  of  this  Mound 
country,  it  is  very  productive,  especially  the  northern  portion.  The 
reason  of  this  will  appear  in  the  description  of  the  next  series,  or 
the  superficial  deposits. 

This  section  closes  the  vertical  section,  so  far  as  relates  to  the 
stratified  or  sedimentary  rocks.  I  shall,  therefore,  make  a  slight 
reference  to  their  general  position. 

The  distance  across  the  State,  between  Hannibal  and  St.  Joseph, 
is  two  hundred  and  ten  miles,  and  the  bearing  varies  but  little  from 
a  due  west  course. 

The  bed  of  the  Missouri  river,  at  St.  Joseph,  is  elevated  three 
hundred  and  twenty-five  feet  above  that  of  the  Mississippi,  at  Han- 
nibal ;  and  the  aggregate  thickness  of  the  strata  between  those  points 
amounts  to  eight  hundred  and  thirty  feet. 

The  principal  coal-beds,  as  observed  in  Macon  coimty,  are  nearly 
on  the  same  horiRn  with  the  bed  of  the  Missouri  river,  at  St. 
Joseph ;  but  at  the  latter  point  the  superincumbent  strata,  below  the 
bed  of  thei  river,  amounts  to  three  hundred  and  fifty-five  feet ;  and  in 
no  portion  of  the  district  can  these  coal  'strata  be  reached,  in  the 
valley  of  the  Missouri  river,  in  less  than  three  hundred  feet  below 
the  surface;  premising,  however,  that  the  strata  are  constant  in 
their  thickness  and  horizontal  position. 

The  strata  generally  increase  in  volume  in  going  west,  especially 
those  of  shale,  which  also  become  more  arenaceous. 

•    QUATERNAET. 

The  Loess,  from  ten  to  seventy  feet  in  depth,  is  the  principal 
deposit  of  this  age,  and  extends  from  the  Mississippi  to  the  Missouri 
river.  ,  It  is  similar,  in  all  its  characteristics,  to  that  you  so  extensively 
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observed  along  the  bluffs  of  tbe  Missouri  river,  in  the  north.--west  part 
of  the  State,  and  is,  probably,  a  continuation  of  the  same  formation. 

Nearly  every  locality  in  the  district  gives  evidence  of  identity, 
in  the  existence  of  small  calcareous  concretions  and  portions  of 
shells.* 

Little  or  no  gravel  was  found,  except  in  close  proximity  to  tike 
Mississippi  and  Missouri  rivers ;  and  but  few  transported  boulders  of 
any  considerable  magnitude.  The  largest,  containing  a  cubic  yard 
or  more,  lies  on  the  surface  near  the  railroad,  on  the  summit  between 
Castile  Creek  and  Third  Fork  of  Platte  River. 

The  deposit  of  Loess  exerts  an  important  controlling  influence  in 
this  district,  for,  without  it,  the  coal-field,  that  extends  over  half  the 
area,  would  be  a  barren  waste ;  for  the  shales  and  sandstone  mem- 
bers of  the  Coal  Measures  are  developed  in  the  usual  degree,  and 
would  produce  the 'usual  deleterious  effect  upon  the  soils.  But  no 
such  effects  are  produced  here ;  for  this  Loess,  rich  in  mineral  fertiliz- 
ing matters,  covers  those  substances  to  such  a  depth  as  effectually 
to  prevent  them  from  mixing  with  the  soil,  except  in  limited 
localities. 

It  is  not  alone  in  the  coal  district  that  great  advantages  are 
derived  from  this  deposit ;  but  whatever  preeminence  this  district, 
and,  probably.  North  Missouri  generally,  enjoys  in  this  respect,  it  is 
alone  due  to  this  deposit. 

After  the  foregoing  remarks,  little  is  necessary  to  be  said  in  relation  to  soils. 
The  soil  in  all  parts  of  the  district  is  fertile  in  the  highest  degree,  with  slight 
modifications,  requiring  only  a  different  mode  of  culture,  and.the  products  adapted 
to  different  localities,  to  produce  equal  results.  Perhaps  the  preponderance  may  be 
in  favor  of  the  limestone  district,  west'  of  Grand  River,  especially  when  we  take  into 
consideration,  that  the  products  best  adapted  to  that  region  are  those  that  now  yield 
the  greatest  profit  on  the  labor  expended ;  but,  should  circumstances  change,  that 
preponderance  will  be  lost. 

At  some  few  localities  in  the  district,  the  soil  is  thin  and  heavy,  in  consequence 
of  a  superabundance  of  clay ;  but  where  it  is  properly  tilled,  and  the  subsoil  is  in 
reach  of  the  plow,  so  as  to  be  brought  up  and  mixed  with  the  surface,  it  becomes  fri- 
able and  produces  well.  Such  a  soil  is  remarkably  well  adapted  to  the  cereal  pro- 
ducts, maturing  those  plants  without  the  addition  of  artificial  stimulants,  so  apt  to 
produce  a  redundancy  of  straw  at  the  expense  of  a  proper  development  of  grain. 

The  soil  in  Macon  county  is  remarkably  well  adapted  to  the  production  of  a  su- 
perior  article  of  tobacco ;  also,  the  upper  portions  of  Chariton  county,  the  higher 


*  The  Hon.  George  Munroe,  of  Livingston  connly,  a  gentleman  of  intelligence  and  veracity,  in- 
formed me  that,  in  sinking  a  shaft  for  a  well,  near  his  residence,  at  Mnnroe's  BluJf,  elevated  ahout  three 
hundred  feet  ahove  Grand  River,  a  large  quantity  of  shells,  in  a  good  state  of  preservation,  were  thrown 
np  from  a  depth  of  forty  feet  helow  the  snr&ce,  and  with  them  a  marl  exceedingly  rich  in  the  elements 
of  fertility.    This  locality  rests  upon  the  Sliarpshurg  sandstone. 
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portions  of  Linn,  and  the  south-eastern  portions  of  Livingston,  and,  also,  the  upper 
portions  not  included  in  the  limestone  district. 

These  regions  TTill  become  as  famous,  for  the  production  of  superior  tobacco,  as 
were  the  most  favored  portions  of  Virginia  in  her  palmiest  days. 

There  is  yet  another  variety  of  soil  deserving  attention  —  the  alluvial  deposits 
of  the  valleys,  usually  denominated  "  Bottoms,"  in  the  West.  This  soil  is  neces- 
sarily deep  and  of  unbounded  fertility,  well  adapted  to  the  grovf  th  of  Indian  corn 
and  hemp,  but  not  to  wheat  and  small  grains,  in  consequence  of  its  excessive  fatness, 
or  superabundance  of  organic  matter. 

In  the  valley  of  Grand  River  the  bottoms  vary  from  three  to  five  miles  in  width, 
and  are  elevated  from  twenty  to  thirty  feet  above  the  bed,  and  above  ordinary  high- 
water  mark.  In  the  valley  of  Grand  Chariton  the  bottom-lands  are  about  equal  in 
extent  to  those  on  Grand  River,  but  not  elevated  so  high  above  the  bed  of  the  stream, 
and  are,  consequently,  more  frequently  inundated. 

Timber  usually  exists  in  the  valleys  and  along  water  courses,  of  the  usual  va- 
rieties found  in  this  State,  and  the  West  generally.  The  most  abundant  and  valu- 
able varieties  are  the  different  kinds  of  white  and  black  oaks,  black  and  white  wal- 
nut, and,  occasionally,  a  grove  of  maples  (Acer  Saccharinum).  .The  supply  would  be 
sufficient  for  domestic  and  agricultural  purposes,  if  it  were  equally  distributed;  es- 
pecially when  we  take  into  consideration  the  facilities  the  Hannibal  and  St.  Joseph 
railroad  will  afford  in  distributing  the  products  of  the  forest,  and  the  coal-beds  found 
along  that  line. 

The  Osage  Orange,  too,  is  under  extensive  experiment  here,  and,  thus  far, 
promises  well ;  and,  should  success  finally  attend  the  rearing  of  hedges  for  fencing 
purposes,  a  small  amount  of  timber  will  suffice  this  district. 

It  will  be  seen,  by  an  inspection  of  the  map,  that  this  district  is  traversed  by 
several  rivers,  with  their  branches  diverging  in  every  direction,  and  watering  the 
country  in  an  admirable  manner.  The  largest  of  these  is  Grand  River,  running 
nearly  north  and  south  through  the  center  of  the  district.  This  stream  is  navigable 
two  months  in  the  year  for  small  steamboats  (or  those  carrying  eighty  or  a  hundred 
tons),  from  its  mouth  up  to  the  junction  of  the  East  and  West  Forks,  and  for  keel 
boats  thirty  miles  higher  up  the  East  Branch.  The  fall  of  the  stream  is  less  than  a 
foot  per  mile.  It  runs  over  a  muddy  bed,  except  at  Mimroe's  Bluff  or  Rapids,  where 
it  passes  over  a  limestone  bottom. 

Grand  Chariton  is  next  in  size.  The  volume  of  water  is,  perhaps,  less  than  half 
that  of  Grand  River,  and,  in  almost  all  other  respects,  the  same.  Salt  River  dis- 
charges less  water  than  Grand  Chariton,  and  differs  from  it  by  being  composed  of 
alternate  pools  and  rapids.  These  streams  will  afford  no  other  facilities  to  the  busi- 
ness of  the  country  than  in  creating  water-power,  for  which  Salt  River  and  its 
branches  are  well  adapted.  Several  of  the  minor  streams,  too,  are  well  suited  to 
that  purpose,  particularly  Medicine  and  Shoal  Creeks.  Many  of  the  mill-sites  on  the 
streams  are  occupied  by  ordinary  structures,  with  indifferent  machinery ;  but  on 
Plalte  river  and  its  branches  are  a  few  mills,  supplied  with  modern  and  improved 
appliances.  At  TJtica,  Livingston  county,  an  establishment  is  now  in  course  of 
construction  on  an  extended  scale ;  and,  all  things  considered,  I  should  suppose  that 
a  sufficient  amount  of  water-power  can  be  obtained  to  supply  the  domestic  wants  for 
many  years  to  come. 

There  is  but  little  waste  land  in  this  district.  This  circumstance,  with  the  ex- 
ceeding fertility  and  durability  of  the  soil,  and  its  adaptation  to  the  various  products 
of  this  climate ;  its  exhaustless  beds  of  coal,  and  its  salubrious  climate,  renders  this 
a  favored  district,  and  capable  of  sustaining  a  population  as  dense  as  any  other  por- 
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tion  of  equal  extent  in  the  northern  temperate  zone.  And  I  can  but  express  a  grati- 
fication for  the  trust  you  confided  in  me,  in  assigning  so  important  and  interesting  a 
field  to  my  charge,  and  thereby  connecting  me  in  an  humble  way  with  the  develop- 
ment of  its  resources. 

There  are,  probably,  but  few  portions  of  e^ual  ex.tent,  where  the  geological  or 
natural  advantages  of  the  country  and  internal  improvements  will  react  upon  each 
other  with  such  important  results.  I  have  been  frequently  impressed,  during  the 
progress  of  my  researches,  with  the  great  advantages  that  may  accrue  to  the  State, 
as  well  as  to  individual  corporations,  by  conducting  geological  investigations  with 
the  various  lines  of  public  improvements  now  in  progress,  or  that  may  hereafter  be 
undertaken,  in  various  parts  of  the  State. 

The  science  of  Geology,  which  has  of  late  shed  such  a  brilliant  flood  of  light 
upon  mining,  agriculture,  and  various  other  branches  of  industry,  bids  fair  to  furnish 
the  civil  engineer  with  one  of  the  surest  and  safest  collateral  aids  in  selecting  and 
locating  roads,  canals,  &c. 

In  consequence  of  your  recent  professional  tour  down  the  Missouri  river,  from 
the  State  line,  I  made  no  examinations  in  the  immediate  vicinity  of  that  stream,  save 
in  relation  to,  the  supposed  existence  of  rock  in  the  bed  of  the  river,  near  the  city  of 
St.  Joseph ;  being  assured  that,  formerly,  rooks  were  visible  at  low  water,  which  are 
now  covered  with  sand,  in  consequence  of  a  change  of  the  channel.  My  examin- 
ations proved  that  these  conjectures  were  founded  on  fact,  though  my  preparations 
were  not  sufficient  to  ascertain  their  precise  character.  They  are,  probably,  out- 
liers of  ledges  in  the  vicinity. 

I  am  Indebted  to  your  able  and  accomplished  assistant,  Mr.  F.  B.  Meek,  for 
many  important  suggestions,  and  other  professional  courtesies,  of  great  value  to  me. 
All  of  which  is  respectfully  submitted. 

F.  HAWN, 

Assiitant  Geologist. 
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CATALOGUE    OF    FOSSILS, 

FROM  THE  COAL  MEASURES,  ON  THE  LINE  OF  THE  HANNIBAL  AND  ST.  JOSEPH  RAILKOAD, 
COLLECTED  BY  F.  HAWN. 


No.  l.^Ocdamites —2  sp.  (UndtOj  Locust  Creek,  Linn  county,  Cliillicothe  and  Hunts- 

Tille  road. 

No.   2.—  Ckaetetes  itviUeprn'oceus — Farrington's  Mill,  Sec.  30,  Town.  58,  K;  14. 

No.   3. — Zaphrmtis — (Undt.),  N.  E.  J4  Sec.  8,  Town.  56,  R.  25,  immediately  atove  the 

-  coal  strata. 

No.  4.—  CyathophyUum —  Hoover's  Creek,  S.  W.  J^  Sec.  35,  Town,  56,  R.  13. 

No.   5. — Syringqpora — (Undt.),  on  Smith's  Branch,  four  miles  east  of  Plattshurg. 

No.   6. — Retepora , — Union  Mills,  Platte  county,  Grindstone  Creek. 

No.   I.—Ikmxma — Coulston'sMm,LittleTeUow,E.i^S.W.J^Sec.l9,Town.58,R.18. 

No.   %.—Arca —Four  mileseast  of  Plattshurg,  Clintonco.,andSec.9.Town.57,R.16. 

No.   9. —  OHMs  umbraculuTti —  Union  Mills,  Platte  county,  and  N.  W.  comer  N.  E.  J^Sec.  12, 

Town.  54,  R.  8. 

No.  10, resupinaiat ^Smith's  Branch,  four  miles  east  of  Plattshurg,  Clinton  county. 

No.  ll.—Bpirifer  Meusebachamis....  —Generally  diffused. 

No.  12. liTieaMis — Ranges  through  the  whole  series. 

No.  13. striatusf. —  S.  B.  %  Sec.  18,  Town.  54,  R.  7,  and  E.  J^.S.  W.  J^  Sec.  19,  Town- 

58,  R.  18. 

No.  14. Tiemiplicata —  (Hall),  Fort  Leavenworth,  K.  T. 

No.  15. Kentvckensis —  (Shumard),  S.  octcpliaaim  (Hall),  S.  W.  }4  Sec.  22,  Town.  54,  R.  7. 

No.  16. — Fi'oductus  Semiretiadattts. — Yery  generally  diffused  through  the  series. 

No.  17. costatus — Tery  generally  diffused — abundant  at  Smith's  Branch,  Clinton  co. 

No.  18. aequicostatm — (Shumard),  Union Millsand  Platte  county. 

No.  19. Wdbashmsis — N.  3^  E.  ^  N.  W.  i^  Sec.  9,  Town.  54,R.  7,  N.  E.  K  N.  E.  i^  Sec. 

24,  Town.  56,  R.  7. 

No.  20. cam ." —Rutherford's  Mill,  East  Chariton,  Sec.  26,  Town.  56,  R.  15. 

No.  21. puTictatus —  Smith's  Branch,  four  miles  east  of  Plattshurg. 

No.  22. splendens — Four  miles  east  of  Plattshurg. 

No.  23.  — 2fere6raMa  siibtUiia — (Hall),  Skinner's  Mills,  Platte  River,  Platte  county. 

No.  24. plano-sidccOaf — Joseph  Clark's,  West  Fork,  Grand  River. 

No.  25. —  (Undt.  large  plicated,  probably  new),  four  miles  east  of  Plattshurg. 

No.  26. —  ChoTietes  mesdldba —  (Norwood  and  Pratten),  S.  E.  J^  Sec.  18,  Town.  54,  R.  7,  andlower 

coal-bearing  rock. 

Jfo.  27, grantdifera — liOcxist  Creek,  Linn  county,  ChiUicothe  and  HuntsviUe  road. 

No.  28. (Smithi)^ — Coleiar's  Mill,  Medicine  Creek,  half  a  mile  north  of  railroad. 

'No.  29.— Orhiculmdea....- —  Three  miles  north  of  McGee  College,  on  S.  W.  K  S.  W.  J^,  Town. 

56,  B.  15. 

No.  30.— BfiZferopAon — (Undt.),  Utica,  Livingston  county,  Mussel  Fork,  half  a  mile  below 

"  State  road. 

No.  31. — Syringopora —  (Undt.),  N.  B.  J^  Sec.  8,  Town.  56,  R.  25,  immediately  above  the 

coal  strata. 
No.32.— iin^rwZa —  (Undt.),  S.W.  J^  W.  W.  J^  Sec  22,  Town.  56,  R.  15,  three  miles 

north  of  McGee  College. 

No.  33.—Aamisma — N.  E.  i^  N.  E.  i^  Sec.  24,  Town.  56,  R.  30. 

No.  34. —  (Undt.),  Rutherford's  MiU,  East  Chariton,  Sec,  26,  Tbwn.  56,  R.15. 

No.  35. — JP&cten —  2  (Undt.)  sp.,  on  Smith's  Branch,  four  miles  east  of  Plattsbuig. 

No.  36.  —  Myalina  subguadraia —  (Shumard),  Union  Mills,  Platte  county. 

No.  37. —  Cypricardia — On  Smith's  Branch,  four  miles  east  of  Plattshurg. 

No.  38.— Kn«a —(Undt.),  N.  E.J^  N.  E.  J^  Sec.  24,  Town.  56,  R.30. 

No.  39. — Aviciila — (Undt.),  Utica,  Livingston  county. 

No.  40.  —  TemnmwyQ.f — S.  W.  )^  S.  E.  J^  Sec.  29,  Town.  56,  R.  13. 

No.  41. —  Small  univalves,  like  Murchisonia,  Skinner's  Mill,  Platte  Rtrer. 


MR.     HAWN'S    REPOfeT.  135 


VERTICAL  SECTION  OE  STRATA, 

SEEN  IN  MR.  HAWN'S  DISTRICT. 


SERIES   A. 
No.  1...  70  feet,  Blutf— everywhere. 

SERIES  B. 
No.   2...  17  feet.  Pine  compact  gray  limestone — Bondtown. 
No.   3...    9    "    Hard,  compact  buff  limestone — Fort  LeaTenwortli. 
No.   4...    3    "    Bituminousshale— Fort  Leavenworth. 
No.   5...  21    **    Fine,  dark  brown  and  pure  sandstone. 
No.   6...    3    "    Dark  blue,  ciystalline  limestone,  with  zine  blende. 
No.   7...120    "    Argillaceous  shale  and  shelly  sandstone. 
No.   8...    3    "    Dark  brown,  impure  limestone. 
No.  9...  30    "    Brown  sand-slate  and  shelly  sandstone, 
206    "    Totfd  thickness  of  Series  B. 

SERIES    C, 

No  10...  22feet,BIueandgray,hard>  compact  limestone  — Platte. 

No.  11...    3  "  Decompo^ng  chert. 

No.  12...  20  "  Dark  blue  and  gray  limestone — Shells  abundant. 

No.  13...  13  "  Brown,  thinly-laminated  slate. 

No.  14...    4  "  THiite  oolitic  limestone. 

No.  15...    6  *•'  Brown,  hard,  compact  impure  limestone. 

No.  16...    4  "  Gray,  compact  limestone. 

No.  17...    6  «  Bluish  gray,  brittle  limestone,  breaking  into  angular  fragments. 

No.  IS...    3  "  Bituminous  shale. 

No.  19...    6  "  Fine-grained  limestone,  with  concretions  of  iron  stone. 

No.  20...  13  "  Bluish  gray,  compact  limestone. 

9i  «  Total  thickness  of  Series  a 

SER^S   D. 

No.  21...  12  fbet,  Argillaceous  shale — Grindstone  Creek. 
No.  22...  1%  « 

Brown  and  blue  sandy  shale  and  sandstone  —  Elk  Knobs. 

Coal — Utica,  Livingston  county. 

Brown,  ferruginous  sandstone — Monroe's  Bluff. 

Total  thickness  <f  Series  D. 

SERIES   E. 

6  feet,  Compact,  gray  and  ferruginous  limestone — Utica.  • 

Clay. 

Gray,  irregularly-stratified  limestone. 
Dark  brown  sandstone,  with  Calamites. 
Argillaceous  shale. 
Black  shale— Medicine  Creek. 
Yellowish  gray,  impure  limestone — fossils,  abundant. 
Ferruginous  day. 
Yellowish  brown  limestone. 
Blue,  arenaceous  slate. 
Bituminous  shale. 
Blue,  argillaceous  and  sandy  shale. 
Coal — valley  of  Grand  Chariton. 
Brown  $andy  slate. 
Gray,  concretionary  limestone. 
Calcareous  sandy  slate. 
Blue  and  buff  limestone. 
Tbtoj  thvAmess  of  Series  E. 


No.  23... 

.  82 

(( 

Ko.  24.. 

■-i-a 

« 

No.  2S.. 

.  42 

;( 
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it 

No.  26.. 

.    61 

eel 

No.  27.. 

.    3 

u 

No.  28.. 

.    4 

« 
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K 

No.  SO.. 

.    5 

tt 

No.  31.. 

.  15 

il 

No.  32.. 
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tt 

No.  S3.. 

.  10 

« 

No.  34.. 

.    3 

« 

No.  35.. 
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(( 

No.  36.. 
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SEBIES   F. 
No.  43...    3  feet,  Bituminous  shale — valley  of  Grand' Cliariton. 
No.  44...    3    "    Bine  and  yellow,  argillaceous  shale. 
No.  45...  J4    «    Coal. 

No.  46...  25    "    Brown,  compact  micaceous  sandstone. 
No.  47...  12    "    Argillaceous  shale. 
No.  48...    3    «    Bitvfininons  shale. 
NoU9...    6    '•    Coal— Town.56,R.15,  Sec.l4,  N.E.J^. 
No.  50...    6    "    Gray,  concretionary  limestone. 
No.  61...    6    "    Bnffand  blue  limestone. 
No.  52...    7    "    Gray,  irregularly-stratified  limestone. 
No.  63...  2}^  "    Bituminous  shale. 
No.  64...    8    "    Blue  and  yellow,  argillaceous  shale. 
No.  66...    3    "  ■  Coal— B.  S.  Gibson's. 
No.  66...    3    ''    TeUowolay. 

.  82    "    Total  thickness  of  Series  F. 

SEBtES  Q. 
No.  57...  10  feet.  Hard,  compact,  brown  impure  limestone. 
No.  58...    6    "    Hydraulic  limestone  —  Grand  Divide. 
No.  69...    8    "    Bituminous  shale — Grand  Divide. 
No.  60...    2    «    Coal— Town.  66,  K.  15,  Sec.  24,8.  W.Ji. 
No.  61...    5    «    Yellow  clay. 
No.  62...  16    "   Hard,  brown  micaceous  sandstone. 
No.  63...    S    "    Bituminous  shale. 
No.  64...    2    "    Dark  blue  limestone. 
No.  66...    8    «    Alum  shale—N.rort  of  Salt  Biver. 
No.  66...    6    "   mtuminous  shale. 
No.  67...    2    "    Coal— Lick  Creek  Coal-rield. 
No.  68...    5    "    Yellow  day  and  slate. 
No.  69...  10    "    Gray,  concretionary  limestone. 
No.  70...*  3    "    Hard,  compact  limestone. 
85    "    Ibtdl  thickness  <if  Series  O. 

SEBIES  H. 
No.  71...    6  feet,  St.  Louis  Limestone — Salt  River. 
No.  72...    2    "    Brown,  impure  limestone. 
No.  73«.80    "    Archimedes  Limestone  —  Salt  River. 
No.  74.,.145    "    Encrinital  Limestone —  Hannibal. 
234    "    ntal  thickness  of  Series  H. 

SEBIES  I. 
No.  76...  25  feet,  Chouteau  Limestone — Cincinnati. 
No.  76...  80    <'    Vermicular  Sandstone — Hannibal. 
No.  77...  56    "    Lithographic  Limestone — Hannibal. 
161    "    Tatal  thickness  of  Series  I. 

SERIES  J. 
No.  78...  50  feet.  Blue,  argillaceous  shale — West  of  Hannibal. 
No.  7?...  45    "    Hard,  compact,  blue  limestone. 
No.  80...  30    "    Brown  and  red  sandstone  —  Salt  Hiver. 
No.  81...170  ■"    Trenton  Limestone— Salt  River. 
295    ^    Total  IMckness  of  Series  J. 


DR.  B.  F.  SHUMARD'S  REPORT. 


St.  Louis,  November,  1855. 

Prop.  Gr.  0.  Swallow, 

•        State  Q-eologist. 

Dear  Sir  :  As  Assistant  Geologist,  in  the  Survey  under  your 
direction,  I  herewith  submit  my  report  on  the  several  districts  en- 
trusted to  ma  for  examination,  comprising  a  description  of  a  geolo- 
gical section  on  the  Mississippi,  from  St.  Louis  to  Commerce,  and 
the  results  of  my  detailed  surveys  in  Franklin  and  St.  Louis  coun- 
ties, with  maps  and  sections  illustrating  the  same. 

Agreeable  to  your  instructions,  I  have  prepared,  and,  also,  sub- 
mit, descriptions  of  some  of  the  new  organic  remains  discovered  in 
the  strata  of  our  State ;  and  a  catalogue  embracing  nearly  all  the 
species  that  have  been  collected  during  the  progress  of  the  Survey, 
up  to  the  present  time,  in  which  the  fauna,  occurring  in  each  group 
of  strata  of  your  general  vertical  section,  are  arranged  in  separate 
lists. 

It  gives  me  pleasure  to  acknowledge  here  the  assistance  I  have 
received,  at  different  times,  from  pay  associates  in  the  Survey,  while 
engaged  in  the  prosecution  of  the  duties  assigned  to  me.  To  Dr.  A. 
Litton  I  am  under  obligations  for  valuable  aid  in  the  preliminary 
examinations  of  St.  Louis  and  Franklin  counties.  In  the  palaeon- 
tology, I  am  indebted  to  Mr.  F.  B.  Meek  for  important  suggestions, 
and  for  the  beautiful  and  accurate  delineations  of  the  fossils 
described  in  my  report.  To  Mr.  R.  B.  Price  for  drawings  of  the 
maps,  and  for  reducing  and  copying  sections,  which  he  has  executed 
with  neatness  and  accuracy. 
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I  am,  also,  under  obligations  to  Messrs.  John  Brueee  and  Mon- 
trose Pallen,  who  accompanied  me  in  the  explorations  on  the 
Mississippi,  and,  without  charge  to  the  State,  proved  valuable  assist- 
ants. To  Mr.  Ford,  Engineer  on  the  Pacific  Raikoad,  for  the  use 
of  maps,  profiles,  etc.;  and  to  J.;F.  Evans,  Esq.,  Dr.'  Lewis,  Gen. 
Jeffries,  and  various  other  persons,  residing  in  the  districts  exam- 
ined, for  aid  and  information. 

With  an  earnest  desire  that  the  results  of  my  labors  may  meet 
your  approbation,  and  with  grateful  acknowledgments  for  your  uni- 
form courtesy  and  friendly  assistance, 

I  remain,  * 

Very  truly,  yours, 

B.  F.  SHUMARD, 
Palaeontologist  and  Assistant  Greologist. 
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DESCRIPTION 

OF  &. 

GEOLOGICAL  SECTION,  ON  THE  MISSISSIPPI  RIVER, 

FROM    ST.  LOUIS   TO   COMMERCE. 


In  descending  the  Mississippi  from  St.  Louis,  the  first  rock  ex- 
posure, immediately  adjacent  to  the  river,  occurs  a  short  distance 
above  [the  United  States  Arsenal.  At  this  place  the  St.  Louis 
Limestone  has  been  quarried  extensively  for  curb-stones,  window- 
sills,  and  the  foundations  of  buildings.  The  rocks  have  been  laid 
bare  to  the  height  of  thirty  feet,  and  consist  of  light  and  dark  gray 
compact  limestone,  in  strata,  from  a  few  inches  to  a  foot  and  a  half 
in  thickness,  with  thin  seams  of  chert  interstratified.  Some  of  the 
layers  wMild  burn  into  a  good  lime,  but  others  contain  too  much  si- 
licious  matter  for  this  purpose.  The  characteristic  fossils  are  — 
Lithostrotian  Oanadense,  Syringofora,  EcMnocidaris,  Terebratula 
Roisyii,  Terebratula,  Spirifer,  and  teeth  and  scales  of  fishes.  These 
strata  are  overlaid  by  the  Quaternary  deposits,  which  extend  to  the 
level  of  the'  Carondelet  road ;  its  elevation  being  about  ninety  feet 
above  the  Mississippi. 

Lower  down  the  river,  at  LaBeaume's  quarries,  we  find,  reposing 
on  the  above-mentioned  rocks,  from  eighteen  to  twenty  feet  of  heavy- 
bedded  gray  limestone,  rather  softer  and  more  argillaceous  than  the 
rocks  of  the  preceding  locality.  The  layers  are  from  one  to  four 
feet  thick,  separated  by  thin  partings  of  argillaceous  shale.  They 
break  with  an  even,  granular  fracture,  and  are  quarried  quite  easily. 
A  stratum,  about  three  feet  thick,  of  a  mottled  gray  color,  and  more 
crystalline  than  the  others,  is  here  burned  for  lime.* 

Erom  this  place  the  hills  gradually  increase  in  elevation  as  we 
descend  the  river,  and,  in  a  little  less  than  a  mile,  rise  to  the  height 
of  one  hundred  and  forty  feet.  In  this  distance  the  St.  Louis  Lime- 
stone is  constantly  exposed,  forming,  at  several  points,  perpendicu- 

*  An  analysis  of  a  pure  variety  of  this  rock,  by  Dr.  Litton,  yielded  as  follows  : 

Ineol.  residue, 0.50 

Carbonate  of  Ume, 99.40 

Alumina, .        .        A  trace. 

99.90 
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lar  walls,  sixty  feet  high.  About  a  mile  and  a  half  below.the  Arse- 
nal, the  following  section  of  the  strata  is  presented,  which  will 
convey  a  good  genera,!  idea  of  the  lithological  features  of  the  St. 
Louis  Limestone.  Commencing  ten  feet  above  the  water  level^  and 
proceedirig  in  the  ascending  series,  there  is  ^r- 

1.  —  Bluish  gray,  rather  coarse  textared,  Bub-orystalline  liiije-: 

stone,  in  thin  strata,  filled  with  Fenestella,  Productus 
Cora,  SpirifeTj  SJcki?wcrinus,  Palcechinus,  and  fish  remains,  13  ft, 

2.  —  Light  gray  and  bluish  gray  silico-calcareous  rock,  contain- 

ing nodules  and  thin  seams  of  chert,  .        .        .        5  ft. 

3.  —  Buff  and  bluish  gray,  hard,  silioious  limestone,  of  a  finely- 

granular  texture, 6  ft. 

i.  —  Same  as  the  preceding,  with  a  good  deal  of  chert  dissemi- 
nated,       .........        8  ft. 

5.  —  Compact,  light  gray  silicious  limestone,  in  thick  beds,  break- 

ing with  an  even  fracture, 7  ft. 

6.  —  Light  drab,  compact,  brittle  limestone,  with  a  smooth,  angu- 

lar fracture  (an  excellent  lime-rock),  ,        .        .        3  ft. 

7.  —  Gray,  mottled  limestone,  of  a  fine  granular  texture,  with 

nodules  and  seams  of  chert, 44  ft. 

8.  —  Bluish  gray,  sub-crystalline  limestone,  containing  cavities  oA 

brown  calcareous  spar ;  some  layers  beautifully  ripple- 
marked 10  ft. 

9.  —  Light  drab,  compact  litliographic  limestone,  with  a  smooth, 

splintery  fracture,  containing  Echinocidaris,  Terebratula, 

and  small  columns  of  Crinoidea,  .         .         .         .        2  ft. 

10.  —  Earthy,  decomposing,  ferruginous  limestone, .        .        .        1  ft.       . 

11.  —  Gray,  close-textured  limestone,  containing  same  fossils  as 

No.  9 4J  ft. 

12.  —  Earthy,  decomposing,  ferruginous  limestone, ...  9  in. 

13.  —  Light  drab  and  variegated,  brittle,  lithographic  limestone,  1ft.   8  " 

14.  —  Light  drab,  fine-textured,  lithographic  limestone,  with  a 

smooth,  splintery  fracture,  traversed  by  fine  spir  veins, 
and  delicately  clDuded  with  flesh-color  and  reddish 
brown, 4ft.   9  " 

15.  — Strata  like  No.  "9 7  ft. 

The  strata  incliided  in  No.  8  of  this  section  are  burned  for  lime,  and  make  an 
article  of  excellent  quality. 

No.  14  appears  to  be  a  local  bed.  It  is  a  remarkably  fine  variety  of  limestone, 
being  nearly  a  pure  carbonate.  Some  layers  are,  also,  susceptible  of  a  fine  polish, 
the  fine  spar  veins  and  delicate  flesh-colored  cloudings  forming,  with  the  light  drab 
ground,  a  pleasing  combination.  I  was  not  able,  however,  to  satisfy  myself  whether 
slabs  of  a  workfible  size  could  be  got  out,  free  from  impurities  and  cracks.  * 

*  The  anaJysie  of  this  rock,  by  De.  Litton,  resulted  ae  follows:  — 

Insol.  residue, 1 J-2 

Alumina, A  Trace. 

Carbonate  of  Ihne, 97.99 

Water, 0.21 

99.32 
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A  few  hundred  yards  lower  down  the  river,  these  rocks  are  over- 
laid with  thick-bedded,  finely-granular  gray  limestone,  containing 
Litkostrotian  and  Produetus,  and  these  again  are  surmounted  by 
thin  strata  of  even-bedded,  compact,  sub-crystalline  limestone,  with 
Palachinus  multipora,  JScMnnocidaris,  Poteriocrinus  longidactylus, 
Spirigera  Roisyii,  Produetus  eora,  Spirifer,  and  Fenestella. 

Several  of  these  fossils  are  quite  characteristic  of  the  superior 
division  of  the  St.  Louis  Limestone. 

Continuing  our  section  down  the  Mississippi,  no  marked  change 
in  the  character  of  the  rocks  is  observed  before  reaching  Carondelet. 
The  bluffs  prevail  along  the  river  the  whole  flistance,  with  an  eleva- 
tion of  from  120  to  150  feet.  The  St.  Louis  Limestone  is  constantly 
exposed  in  nearly  horizontal  strata,  the  lower  members  projecting 
at  intervals  from  the  inferior  slopes  of  the  hills,  while  the  superior 
beds  appear  in  perpendicular  walls  near  their  summits. 

At  the  quarry  above  Carondelet,  a  rapid  inclination  of  the  strata 
occurs,  in  a  direction  a  little  south  of  west ;  and  the  St.  Louis  Lime- 
stone dips  beneath  the  water  level  of  the  Mississippi. 

About  two  hundred  and  fifty  yards  below  this  place,  is  an  expo- 
sure of  nine  feet  of  hard  silicious  limestone,  in  thin  strata,  with  thin 
bands  of  fine-grained  sandstone,  interstratified,  dipping  at  an  angle 
of  about  eight  degrees  west  south-west;  and,  near  the  ce^iter  of 
the  town,  at  an  elevation  of  thirty-seven  feet  above  the  river,  we 
find  heavy-bedded,  fine-grained  micaceous  sandstone,  of  white  and. 
ferruginous-brown  colors,  overlaid  by  dark  and  ash-gray,  sandy, 
micaceous  shale.  These  strata  are  much  discolored  with  dark  car- 
bonaceous matter,  which  predominates  in  the  shale.  The  latter, 
also,  contains  concretions,  frequently  of  a  branching  form,  probably 
the  remains  of  coal-plants,  although  I  was  unable  to  detect  any 
traces  of  organic  structure  in  any  of  the  specimens  examined. 

It  is  evident  that  we  have  here  an  outlier  of  the  Missouri  coal- 
field, occupying  a  narrow  depression  in  the  St.  Louis  Limestone,  and 
constituting,  I  believe,  the  only  example  where  strata  belonging  to 
the  Coal  Measures  reach  the  west  side  of  the  Mississippi,  "south  of 
St.  Louis. 

Towards  the  lower  end  of  Carondelet  I  noticed  some  interesting 
sections,  through  the  Quaternary  deposits,  which  can  be  seen  here  to 
good  advantage. 

Just  below  the  town,  on  the  river,  the  upper  part  of  the  St. 
Louis  Limestone,  with  its  characteristic  fossils,  is  quarried  exten- 
sively, to  be  conveyed  to  St.  Louis  for  harbor  purposes.     The  strata 


142  GEOLOGICAL   SURVEY. 

are  about  sixty  feet  high,  and  dip  to  the  north-east,  at  an  angle  of 
twenty  degress.  Some  of  the  layers  are  quite  cherty,  but  most  of 
them  would  make  a  pure  white  lime. 

Between  this  point  and  the  mouth  of  Meramec  river,  no  change 
occurs  in  the  character  of  the  geological  formations ;  the  St.  Louis 
Limestone  continues  to  be  seen,  at  interTals,  the  whole  distance, 
forming  blxiffs  sometimes  of  1T5  feet  high,  and  appearing  often,  near 
their  summits,  in  perpendicular  escarpments,  from  sixty  to  eighty 
feet  high. 

Just  above  the  Meramec,  I  observed  a  fine  locality  for  fossil 
corals,  chiefly  Lithostroti&n,  Oanadense  and  Syringopora,  the  former 
occurring  in  lenticular  masses,  some  of  them  nearly  five  feet  in 
diameter. 

Below  the  Meramec,  the  hUls  recede  from  the  Mississippi,  and  a 
bottom  land  sets  in,  which  continues  for  two  and  a  half  miles,  form- 
ing a  bank  from  ten  to  twenty  feet  high.  In  Jefferson  county, 
mthin  half  a  mile  of  Rock  Creek,  we  find  for  the  first  time,  be- 
low the  mouth  of  Missouri  river,  the  Encrinital  Limestone,  Che- 
mung and  Trenton  Groups.  The  hills  are  about  170  feet  high,  and 
exhibit  the  following  section  in  the  ascending  order :  — 

1.  —  Perpendicular  wall  of  hea-vy-bedded,  yellowish  and  reddish  sub- 

crystalline  limestone,  traversed  from  base  to  summit  by  deep 
vertical  fissures,  and  some  of  the  layers  containing  cavities 
from  one  to  five  inches  in  diameter,  frequently  communicating 
with  each  other.  The  most  common  fossils  of  the  mass  are 
Chaetetes  lycoperdon,  Leptena  fillitexta,  Leptena  sericea,  Orthis 
testudinaria,  and  Receptamlites,        .        .        .        thickness,  50  ft. 

2.  —  Slope,  covered  by  soil  and  debris,       .        ..."       15  ft. 

3.  —  Keddish  argillaceous  limestone  of  a  granular  texture, 

with  thin  marly  partings,  containing  Cyathoxonia 
eynodon,  an  Orthis  nearly  allied  to  0.  Miehdini, 
Froductus  MurcMsonianus,.  Flatyerinus,  and  Foterio- 
crinus, "        15  ft. 

4. — Slope  with  layers  as  above,  projecting  from  the  surface         "        30  ft. 

5, Encrinital  Limestone,  with  chert  bands  iuterstratified, 

and  filled  with   orinoida  and  other   characteristic 

fossils  of  this  group, "       60  ft. 

The  lower  beds  of  this  section  (No.  1)  are  Lower  Silurian,  and, 
probably,  represent  the  "lead-bearing"  or  Galena  Limestone  of 
Iowa,  Wisconsin  and  Illinois  (Upper  Magnesian  Limestone,  in  part, 
of  i)r.  Owen),  although  the  mass  in  the  two  districts  differs  essen- 
tially in  lithological  appearance,  and  in  Missouri,  so  far  as  I  know, 
it  contains  no  productive  deposits  of  lead. 
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The  occurrence  of  the  same  species  of  Eec^tamlites  in  our  strata,  R,  sulcata 
[Coscinopora  Sulcata,  Owen),  leaves  but  little  doubt  with  regard  to  the  true  'parallel- 
ism, as  this  fossil  in  the  north-west  is  never  found  below  the  galeniferous  beds. 

Nevertheless,  while  there  is  a  marked  lithological  difference  in  Iowa  and  Wiscon- 
sin, as  well  as  in  Missouri,  between  the  rocks  of  recognized  Trenton  age  and  the 
so-called  Galena  Limestone,  we  have,  as  yet,  but  little  palseontologioal  evidence  for 
separating  them  into  distinct  groups.  In  fact,  by  far  the  greatest  proportion  of 
species  found  in  the  lead-bearing  rocks  of  the  north-west,  are  Trenton  forms.  Mr. 
■Whitney  states  that,  of  forty-five  species  collected  by  Mr.  A.  Lapham  and  himself 
from  the  lead-bearing  beds  of  Wisconsin,  thirty-two  were  of  Trenton  age.  (Metallic 
Wealth  U.  S.,  page  410.)  And  Prof.  Hall  mentions  that  he  has  found  in  the  Galena 
Limestone,  besides  Reoeptaculites,  the  head  of  an  Illamus,  Leptma  not  unlike  L. 
alternata,  Orthis  (Spirifer)  lynx  and  Atrypa  increvescens.  The  tUree  last-mentioned 
species  are  common  ts  the  Trenton  Limestone  and  the  Hudson  river  group,  while 
the  genus  Receptaculites  in  New  York,  occurs  in  the  Trenton  Limestone,  although 
Mr.  Hajl  thinks  the  eastern  species  distinct  from  ours.  For  these  reasons  I  have 
thought  it  best,  for  the  present,  to  include  our  Reoeptaoulite  beds  in  the  Trenton 
Limestone. 

The  slope,  which  is  marked  No.  2  in  the  above  section,  is,  doubtless,  occupied 
partly  by  sandstone,  and  partly  by  beds  like  No.  3 ;  the  former  being  exposed  in 
this  position  a  short  distance  lower  down  the  river. 

The  fossils  contained  in  the  reddish,  argillaceous  limestone  (Nos.  3  and  4),  are 
a  mixture  of  Chemung  and  Carboniferous  forms.  Some  are  identical  with  species 
which  I  have  found  in  the  argillaceous  layers,  interstratified  with  the  fine-grained 
sandstone  of  the  knobs  of  Kentucky,  hitherto  regarded  as  forming  the  base  of  the 
Carboniferous  System  in  that  State ;  others  are  species  which,  everywhere  in  Mis- 
souri, characterize  the  Chemung  rocks.  The  last-mentioned  group  is  here  by  no 
means  so  thick,  or  so  highly  fossiliferous  as  you  found  it  in  Cooper  and  the  adjoining 
counties,  on  the  Missouri  river. 

Continuing  our  way  down  the  Mississippi,  just  below  Rock  Creek 
we  find  the  Trenton  Limestone  forming  low  ledges  on  the  ri-ver  shore, 
from  ten  to  twenty  feet  high.  The  lower  strata  are  quite  cherty, 
and  contain  but  few  fossils ;  the  upper  layers  are  filled  with  Ohaetetes 
lycoperdon,  Leptena  fillitexta,  and  Leptena  sericea,  and  other  well- 
known  species  of  the  group. 

Below  this  exposure,  the  bank  of  the  river  is  twenty  feet  high, 
and  composed  of  ash-colored  loam,  with  terrestrial  shells  embedded. 

The  hills,  removed  a  short  distance  from  the  river,  are  a  hundred 
feet  high,  and  exhibit,  near  their  summits,  perpendicular  walls  of 
Encrinital  Limestone. 

At  the  Sulphur  Spring,  just  above  Grand  Glaize  Creek,  the  following  section 
occurs,  counting  from  below,  upwards :  — 

1. —  Crystalline  Trenton  Limestone,  with  Receptaculites,  forty-five  feet. 

2. —  White  and  brown  sandstone,  made  up  of  moderately  fine  quartz  grains, 
loosely  cemented,  seven  feet. 

3. —  Yellow,  compact  limestone  (Chemung  Group),  eight  feet. 

4. — Red  argillaceous  and  compact  limestone  (Chemung),  twenty-five  feet. 

5. —  Encrinital  Limestone,  highly  fossiliferous,  forty-five  feet. 
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It  will  be  perceived  that,  in  this  geotion,  the  Trenton  rooks  are  separated  from 
the  Chemung  and  Carboniferous  by  only  seven  feet  of  sandstone ;  while  the  Hudson 
Biver  Group,  Upper  Silurian  and  Devonian  Systems,  which  are  weU  represented  in 
other  parts  of  the  State,  are  entirely  wanting. 

The  water  of  the  Sulphur  Springs,  at  this  place,  contains  a  notable  quantity  of 
saline  ingredients,  and  is  strongly  impregnated  with  sulphuretted  hydrogen.  In  the 
bottom  of  the  spring,  a  white  deposit  of  sulphur  is  found.  The  water  issues  from 
beneath  the  sandstone,  and  its  mineral  properties  are,  probably,  derived  from  the 
decomposition  of  pyrites  in  the  reddish  argillaceous  limestone. 

Between  Grand  Glaize  and  Rattlesnake  Creeks,  the  formations 
■  of  the  above  section  continue  the  whole  way,  the  Trenton  Limestone 
forming  perpendicular  escarpments,  from  the  water-level  to  the 
height  of  from  sixty  to  eighty  feet.  The  hills  vary  from  100  to  170 
feet  in  height. 

Just  below  Rattlesnake  Creek,  the  Trenton  Limestone,  overlaid 
by  sandstone,  the  Chemung  and  Encrinital  Limestone,  is  exposed  to 
the  height  of  seventy-three  feet,  indicating  a  rise  in  the  strata  of 
twenty-eight  feet  in  about  a  mile.  It  consists  of  heavy-bedded, 
white,  crystalline  limestone,  with  soft,  chalky-looking,  calcareous 
matter,  and  containing  numerous  cavities,  lined  with  this  substance, 
disseminated. 

A  stratum,  near  the  top  of  it,  furnishes  the  columns  for  the  Court 
House,  at  St..  Louis.  This  layer  is  six  and  a  half  feet  thick,  and  is 
quarried  quite  easily.  Beneath  it,  .we  find  an  apparently  solid  bed 
of  nearly  similar  rock,  twenty  feet  thick.  The  whole  of  the  Trenton 
Limestone,  at  this  place,  would  burn  into  a  pure  white  lime.  I 
found  in  these  beds  the  following  characteristic  fossils :  —  Qhaeteteg 
lycoperdon,  Leptaena  deltoidea,  L.  sericea,  L.fillitexta,  Atrypa  eapax, 
Idchas  Trentonensis  &ni  ReceptacuUtes. 

From  this  place,  a  rapid  rise  in  the  strata  takes  place,  and  the 
Chemung  Group  and  Encrinital  ,Lin|estone  disappear  from  the  tops 
of,  the  hills.  About  a  mile  below  Rattlesii'ake  Creek,  the  lower 
Trenton  beds  emerge  from  beneath  the  crystalline  portion  above 
desisribed ;  a;nd  in  less  than  a  mile  further,  we  find  them  occupying 
the  summits  of  the- hills,  which  are  elevated  150  feet  above  the  bed 
of  the  Mississippi.  This  part  of  the  Trenton  Limestone  is,  in  litho- 
logical  appearance,  quite  different  fromthe  upper  portion.  It  con- 
sists of  bluish  gray,  or  dove-colored,  comp$,ct  brittle  limestone,  break- 
ing with  a  smooth  conchoidal  fracture.  The  beds  vary  in  thickness 
from  a  few  inches  to  several  feet,  the  uppermost  layers  being  the 
thinnest.  The  prevailing  fossils  are  Orthis  tricenaria,  0.  subae- 
quata,  Leptaena  deltoidea  L.  fillitexta,  3Iurchisonia  gracilis,  Plew- 
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rotomaria  suboonica,  Chaetetes  lyeoperdon  and  the  columns  of  a 
small  species  of  Crinoid. 

Two  miles  below  Rattlesnake  Creek,  we  find  these  strata  passing 
downwards,  into  beds  containing  Gfonioceras  anceps,  and  an  Ormo- 
ceras,  closely  allied,  if  not  identical  with  0:  tenuifilum  (Hall)  species, 
which,  in  New  York,  are  confined  to  the  Black  River  Limestone. 
It  is,  therefore,  certain  that  this  group  is  represented  in  our  State, 
although  there  is  not,  at  least  at  the  locality  of  which  we  are  speak- 
ing, any  difference  in  lithological  characters  between  the  beds  con- 
taining Black  River  species  and  those  with  Trenton  forms. 

Beneath  these  beds,  and  just  above  the  edge  of  the  river,  the 
strata  assume  a  cellular  character,  and  some  layers  are  traversed 
in  all  directions  by  cylindrical  cavities,  varying  from  a  fourth  to  half 
of  an  inch  in  diameter  ;  many  of  them  are  filled  with  soft,  yellow, 
argillaceous  matter,  while  others  are  merely  lined  with  this  substance. 
These  cavities,  it  is  quite  probable,  were  once  filled  with  a  fossil  plant, 
very  similar  to  Phytopsis  tubulosum  (Hall),  from  the  Birds-Eye  Lime- 
stone of  New  York ;  the  substance  of  the  fossil  having  been  oblite- 
rated, its  form  is  left  in  the  more  durable  matrix.  From  the  strati- 
graphical  position  of  these  perforated  beds,  I  feel  much  inclined  to 
the  opinion  that  they  will  be  found  to  represent  the  Birds-Eye 
Limestone  of  New  York  and  Kentucky. 

In  the  next  two  miles,  there  is  no  change  in  the  formations ;  the 
Trenton  and  Black  River  Limestone  continuing  the  whole  distance, 
forming  bold  perpendicular  escarpments,  facing  the  river.  At  the 
"  Old  Shot  Tower,"  just  above  Herculaneum,  the  bluffs  are  170  feet 
high.  The  lower  twenty  feet  consists  of  cellular  limestone  in  thin 
layers,  above  which  rises  a  perpendicular  wall  of  heavy-bedded  lime- 
stone, to  the  height  of  one  hundred  and  ten  feet.  I  found  here,  in 
addition  to  most  of  the  species  above  enumerated,  an  Illaenus,  very 
nearly  allied  to  I.  erassicauda,  and  an  undescribed  Qythere. 

Below  Herculaneum,  the  same  rocks  continue  to  escarp  the  river 
for  upwards  of  a  mile,  and  then  the  1st  Magnesian  Limestone  and 
Saccharoidal  Sandstone  of  your  general  section  appear  at  the  base 
of  the  bluffs.  These  strata  are  best  exposed  at  Plattin  Rock,  where 
we  .find,  at  the  river  margin,  about  fifteen  feet  of  heavy-bedded 
Saccharoidal  Sandstone,  colored  with  oxide  of  iron.  On  this  re- 
poses 130  feet  of  buff  magnesian  limestone,  in  moderately  thick  beds, 
with  thin  partings  of  bluish  argillaceous  shale,  passing  upwards  into 
thin-bedded  magnesian  limestone,  with  crystalline  facets  of  calc- 
spar  disseminated.     Then  succeeds  the  Black  River  and  Trenton 
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Limestones :  the  latter  extending  to  the  summits  of  the  hills. 
This  section  indicates  a  rise  in  the  strata  of  about  one  hundred  and 
fifty  feet  in  the  distance  of  a  mile. 

BeloTv  Plattin  Rock  the  hills  recede  from  the  river,  and  do  not 
approach  it  again  for  a.iiiile  and  a  half.  At  two  miles  from  Plattin 
Rock  their  altitude  is  368  feet,  ascertained  by  barometrical  measure- 
ments. 

At  this  place,  the  section  in  tlie  ascending  order  is :  — 

1. —  Heavy-bedded,  white  Saccharoidal  Sandstone,  ...  15  ft. 

2.  —  Thick  beds'  of  buff  magnesian  limestone,  and  thin  partings  of 

bine  and  green  argillaceous  marl,  passing  upward  into  lighter- 
colored  magnesian  limestone,  in  beds  from  an  inch  to  a  foot 
thick,  containing  crystaUine  particles  of  calc  spar  dissemi- 
nated (let  Magnesian  Limestone),    .         ...         .         .         152  ft. 

3.  —  Perpendicular  bluff  of  compact,   heavy-bedded,   brittle  lime- 

stone, containing  Black  Eiver  and  Trenton  fossils,  .         .         141  ft. 

4.  —  Slope  covered  with  soil  and  vegetation,      .        .        .        .  60  ft. 

From  this  point  to  Selma,  the  general  elevation  of  the  hills  does 
not  vary  much  from  300  feet.  A  talus,  covered  with  soil  and  masses 
of  limestone,  usually  commences  at  the  water  margin,  and  extends 
to  a  height  of  from  100  to  150  feet;  from  which  arises  precipitous 
cliffs  of  rock,  frequently  cleft'from  base  to  summit  by  deep  fissures. 

At  the  upper  end  of  Selma  is  an  interesting  section  of  the  Silu- 
rian rocks,  nearly  all  the  beds  being  visible  from  the  1st  Magne- 
sian Limestone  to  the  upper  crystalline  strata  of  the  Trenton  Lime- 
stone, inclusive.  The  elevation  of  this  bluff  is  413  feet,  determined 
by  several  observations  with  the  barometer. 

The  base  consists  of  seventy  feet  of  alternations  of  buff  magnesian 
limestone,  and  compact,  brittle,  smooth-textured  gray  limestone,  in 
layers  from  an  inch  to  two  feet  thick.  Then  succeeds  the  lime- 
stones of  Black  River  and  Trenton '  age,  presenting  a  thickness  of 
more  than  300  feet,  the  upper  third  being  white  crystalline  lime- 
stone. 

Selma  has  been  for  many  years  a  prominent  shipping  point  for  lead,  obtained 
chiefly  from  the  mines  of  Washington  county.  Through  the  politeness  of  Mr.  Fos- 
ter, I  was  furnished  with  statistics  of  the  amounts  of  lead  received  here  during  a 
period  of  twenty-eight  years.     These  will  be  found  in  the  Report  of  Dr.  Litton. 

Leaving  Selma,  we  find  a  continuous  line  of  bluffs  extending  to 
Rush  Tower,  the  distance  being  about  four  miles.  This  portion  of 
the  river  is  remarkable  for  its  picturesque  scenery,  which  reminds 
one  forcibly  of  the  Mississippi  above  Prairie  du'  Chien.     The  Silu- 
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rian  strata  are  constantly  exposed  in  bold,  perpendicular  cliffs, 
towards  the  tops  of  the  hills,  -while,  below,  are  wooded  slopes,  cov- 
ered with  huge  blocks  of  limestone,  reaching  to  the  margin  of  the 
water.  In  some  instances  the  strata  have  been  weathered  in  such  a 
manner  as  to  leave  standing,  isolated,  tower-like  masses,  from  twenty 
to  thirty  feet  high,  as  represented  in  the  cut. 


BLUrrS  ON  THE  MISSISSIPPI  RITEK,  BETWEEN  SELMA  AND  EITSH  TOWIiR- 

Rush  Tower  is  another  shipping  point  for  lead,  most  of  which  is 
brought   from   Perry's   Mines,  in  St.  Fran§ois  county. 

At  Rush  Tower  the  bluffs  again  leave  the  Mississippi,  and  an 
alluvial  bottom  sets  in  and  continues  six  miles,  with  a  width  of  from 
one  to  three  miles. 

In  this  distance  a  considerable  depression  of  the  strata  occurs,  in 
a  direction  contrary  to  that  observed  at  Selma.  The  Silurian  rocks, 
which,  between  the  latter  place  and  Rush  Tower,  exhibit  a  thickness 
of  from  three  to  four  hundred  feet,  here  appear  only  as  a  low  ledge, 
scarcely  ten"  feet  high,  while  the  Carboniferous  strata  constitute  the 
chief  mass  of  the  hills. 

AToouf  four  miles  above  Salt  Point  I  found  tlie  eleTation  of  the  hills  to  be  274 
feet,  and  obtained  the  following  section,  given  in  the  ascending  order :  — 

1.  — Trenton  Limestone,  initMillayerB,  containing /?to«i«s  <»-aM8ca«rfa, 

Secepiaculites,  etc.,  .....•••  10  ft. 

2.  —  Dark  bluish  gray,  argillaceous  shale,  containing  a  small  species 

of  Lingula,       .  30  ft. 
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3.  —  Eeddish  and  yellowish  argillaceous  and  sub-crystalline  lime- 

stone, of  Chemung  Group 34  ft. 

4.  —  Enorinital   Limestone,  with  Pentremitei  Sayi,  Productus  pune- 

tatui,  and  Spirifer  striatus, 200  ft. 

The  dark  argillaceous  shale  of  this  section  is  exposed  in  a  ravine,  a  couple  of 
hundred  yards  distant  from  the  river,  where  it  is  seen  immediately  beneath  the 
Chemung  rocks  and  above  the  Trenton  Limestone,  which  occurs  in  a  low  ledge, 
scarcely  elevated  above  the  water  margin.  This  shale  appears  to  replace  the  sand- 
stone, which,  at  Sulphur  Springs  and  below  the  mouth  of  Rattlesnake  Creek,  divides 
the  Silurian  rocks  from  the  Chemung.  It  has  been  here  penetrated  twenty-five 
feet  in  search  of  coal,  at  which  depth  the  workmen  reached  the  Trenton  Limestone, 
and  further  operations  were  abandoned.  This  labor  and  expense  might  have  been 
saved,  had  the  eye  of  a  Geologist  rested  on  the  spot,  for  he  would  have  seen  at  once 
that  these  strata  lie  several  hundred  feet  below  the  coal  formation.  May  not  this 
slate  represent  the  black,  bituminous  slate  of  Indiana  and  Kentucky,  which,  in  those 
States,  forms  the  line  of  separation  between  the  Devonian  strata  and  fine-grained 
micaceous  sandstone,  with  its  intercalate^ossiliferous  shales  ?  It  appears  to  fccupy 
the  same  stratigraphical  position,  since  we  find  it  here  directly  under  the  Chemung 
rocks,  in  which  we  have  found  a  number  of  fossils,  identical  with  species  that  occur 
in  the  blue  argillaceous  limestone  and  marls,  which  lie  a  little  above  the  black  slate 
of  Kentucky. 

Continuing  our  ■way  down  the  rivesr,  we  find  the  rocks  of  the 
abore  section  prevailing,  uninterruptedly,  to  the  mouth  of  Establish- 
ment Creek,  and  the  hills  yaryihg  from  120  to  180  feet  in  elevation. 
In  the  first  three-quarters  of  a  mile  there  is  a  pretty  constant  dip 
to  the  north-west,  the  rate  being  about  eighty  feet  per  mile.  The 
dip  then  changes  to  a  contrary  direction,  but  is  so  gradual  that  it  is 
barely  perceptible. 

On  Establishment  Creek,  a  couple  of  hundred  yards  above  its 
confluence,  dark  argillaceous  slate  is  again  well  exposed,  in  a  ledge 
three  feet  high.  It  is  precisely  similar  to  that  observed  four  miles 
above  Salt  Point,  and  contains  a  small  undescribed  species  of 
Lingula. 

The  next  good  exposure  occurs  two  miles  and  a,  half  below  the 
mouth  of  EstabKshment  Creek ;  and  here  I  observed,  for  the  first 
time  since  leaving  St.  Louis,  the  Archimedes  Limestone  of  your  gen- 
eral vertical  section,  containing  the  usual  fossils  of  this  formation. 
The  hills  are  180  feet  high,  and  the  rocks  project  at  intervals  from 
various  portions  of  the  slopes,  with  a  south-easterly  dip.  A  mile 
below  this  place  the  hills  decline  in  elevation  to  a  hundred  feet,  and 
consist  of  alternations  of  quartzose  sandstone  and  chert.  Lower 
down,  the  Archimedes  Limestone  appears  in  perpendicular  walls, 
facing  the  river,  presenting  a  peculiar  fluted  appearance.  A 
half  of  a  mile  still  lower,  the  bluffs  are  180  feet  high,  and  the 
strata  consist  of  sub-crystalline  limestone,  of  a  moderately  coarse 
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texture,  and  light  gray  and  blue  colors.  Nearly  all  the  beds 
here  would  make  excellent  lime.  They,  also,  afford  a  good  building 
material,  being  the  same  as  are  quarried  on  the  Pacific  Railroad,  for 
the  Custom-House  at  St.  Louis.  For  the  -whole  distance  from  this 
place  to  Ste.  Genevieve,  the  Archimedes  Limestone  appears  in  per- 
pendicular cliffs,  near  the  tops  of  the  hills. 

Two  mile?  above  Ste.  Genevieve  the  strata  present  a  consider- 
able local  dip  to  the  north-east ;  and  just  above  the  town  they  are 
to  be  seen  in  heavy  massive  beds,  with  a  layer  of  calcareous  oolite 
interstratified. 

After  passing  Ste.  Genevieve,  no  exposures  of  rock  occur  for  a  dis- 
tance of  nine  miles.  The  river  courses  through  alluvial  bottoms,  from 
one  to  five  miles  wide,  and  the  banks  vary  from  ten  to  twenty  feet 
in  height. 

About  one  mile  above  St.  Mary's  we  find,  just  above  the  water 
margin,  an  exposure  of  fifteen  feet  of  quartzose  sandstone,  in  thin 
layers,. passing  into  gritstone  and  coarse  conglomerate.  The  pebbles 
in  the  latter  consist  of  milky  and  ferruginous  quartz,  jasper,  and 
dark  porphyry,  varying  from  the  size  of  a  pea  to  that  of  a  hen's  egg. 
Above  these  beds  is  a  slope  of  twenty-five  feet,  covered  with  soil  and 
debris,  and  then  succeeds  the  Archimedes  Limestone,  with  its  usual 
fossils. 

Just  above  St.  Mary's  we  find,  at  twenty  feet  above  the  Missis- 
sippi, alternations  of  yellow  and  purple  clay,  surmounted  by  com- 
pact and  very  hard  Silicious  Limestone,  and,  at  a  lower  level,  near 
the  center  of  the  town,  the  Archimedes  Limestone. 

At  St.  Mary's  the  bluffs  %gain  recede  from  the  river  on  the  Missouri  shore,  and 
do  not  approach  it  again  for  the  distance  of  twenty-five  miles.  The  bants  are  from 
ten  to  twenty  feet  high,  and,  beneath  the  soil  and  sub-soil,  consist  of  ash-gray  loam 
and  sand,  with  the  common  terrestrial  and  fluriatile  shells  of  this  part  of  the  Qua- 
ternary Group,  embedded. 

The  point  at  which  the  hills  reach  the  river  again,  is  about  a  half 
of  a  mile  above  Bailey's  Landing,  in  Perry  county.  Here  their  ele- 
vation is  150  feet,  and  they  consist  entirely  of  sandstone,  resembling, 
very  closely,  the  Saccharoidal  Sandstone  of  the  general  section. 
The  rock  is  exposed  in  massive  rugged  cliffs,  and  is  composed  of  mode- 
rately fine  grains,  rather  loosely  cemented,  with  a  silicious  paste. 
Its  color  is  white  and  reddish  brown.  Some  portions  of  the  mass 
crumble  readily  when  exposed  to  the  action  of  the  weather ;  other 
beds  are  not  so  friable,  and  have  the  appearance  of  a  good  building 
rock. 
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Further  down  the  river,  a  few  hundred  yards  above  Bailey's 
Landing,  occurs  a  low  ledge  of  thinly-stratified,  blue  silicious  lime- 
stone, presenting  a  banded  appearance  on  the  weathered  face,  alid 
traversed  by  vertical  joints,  which  separate  the  layers  into  flattened 
quadrangular  masses.  These  are  surmounted  by  thick  beds  of  the 
same  lithological  appearance,  and  the  whole  exhibits  a  dip  of  fifteen 
degrees  north-east. 

The  mass  contains  remains  of  encrinities,  and  a  small  Atrypa, 
but  fossils  are  scarce  and  badly  preserved. 

A  quarter  of  a  mile  below  Bailey's  Landing,  is  a  bluff  130  feet 
high,  composed  of  heavy-bedded,  gray  magnesian  limestone,  very 
compact  and  fine-textured.  Near  the  top  I  found  a  small  species  of 
Atrypa,  an  Orthis,  like  0.  suhaequata,  and  a  Leptaena,  very  similar 
to  L.  fillitexta.  I  refer  these  strata,  with  some  doubt,  to  the  Tren- 
ton Limestone,  as  all  the  fossils  I  found,  after  a  diligent  search, 
were  so  badly  weathered  that  their  specific  characters  could  not  be 
determined.  These  bluffs  continue  along  the  river  a  quarter  of  a 
mile,  presenting  an  irregular  dip.  At  one  point,  about  midway  the 
exposure,  the  strata  are  inclined  at  an  angle  of  twenty-five  degrees 
to  the  east. 

About  a  mile  below  Bailey's  Landing,  in  fractional  Sec.  11, 
Town.  35,  R.  12,  E.,  the  hills  are  130  feet  high.  On  the  river  shore 
we  find  shaly  layers  of  magnesio-calcareous  limesipne,  containing 
silicious  masses  and  a  variety  of  interesting  fossils.  The  rock  is 
compact-textured,  and  has,  evidently,  been  derived  from  fine  sedi- 
mentary material.  On  the  newly-fractured  surfaces,  it  is  of  a  light 
gray  color,  clouded  with  yellowish  gray ;  Imt,  after  being  exposed 
for  some  time  to  the  air,  it  assumes  a  light  buff  color.  The  fossils  are : 
Leptaena  depressa  Leptaena,  sev£ral  species;  Orthis,  two  species, 
very  similar  to  0.  hylrida  and  0.  elegantula;  an  Atrypa,  allied  to  A. 
eamura  (Hall);  Platyogtoma,  several  species ;  Dalmania  tridentifera, 
and  JPhaeops,  Cheirurus  and  ffaphcrinus,  of  undescribed  species. 

Some  of  the  fossils  here  enumerated  cannot  be  distinguished  from  species  which 
I  found,  several  years  since,  in  the  Upper  Silurian  strata  of  the  glades  of  Perry 
county,  Tennessee,  which,  Mr.  Meek  informs  me,  have  been  found  by  Prof.  Hall,  in 
the  Delthyris  shaly  Limestone  of  New  York,  and  are  regarded  by  him  as  quite  cha- 
racteristic of  that  group.  And  recently,  through  the  kindness  of  Prof.  Hall,  I  have 
been  permitted  to  examine  a  number  of  the  plates  of  his  third  volume  on  the  Palse- 
ontology  of  New  York ;  and,  if  we  may  be  permitted  to  judge^from  excellent  figures 
without  descriptions,,  our  collection  from  the  locality  now  under  notice  contains 
several  other  Delthyris  Shale  species.  .  Regarding,  therefore,  the  parallelism  as 
being  pretty  well  established,  I  have,  in  my  section,  referred  these  rocks,  and  some 
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others,  presently  to  be  noticed,  to  the  age  of  the  Delthyris  Shale,  :n  preference  to 
giving  them  a  new  name. 

The  most  characteristic  fossil  of  the  mass  is  the  remarkahle  trilohite,  which  I 
have  described  in  the  Palseontology,  under  the  name  of  Dalmania  trideniifera. 
(PI.  B.,  fig.  8,  a  b.) 

Above  these  fossiliferous  layers,  and  at  an  elevation  of  100  feet 
above  the  river,  perpendicular  ledges,  presenting  similar  lithological 
characters,  project  from  the  slope  of  the  hill  to  the  height  of  thirty- 
five  feet. 

About  three  hundred  yards  lower  down  the  river,  is  a  massive 
cliff  of  yellowish  gray  limestone,  sixty  feet  high,  containing  remains 
of  Encrinites,  and  presenting  on  the  weathered  face  no  marks  of 
stratification.  These,  probably,  correspond  in  age  to  the  rocks  last 
described. 

From  this  place  the  dip  of  the  strata  is  very  rapid,  in  a  direction 
corresponding  to  the  course  of  the  river.  In  less  than  a  half  of  a  mile, 
we  find  the  Afchimedes  Limestone,  with  its  characteristic  fossils, 
exposed  at  the  margin  of  the  river,  while  the  Silurian  strata  above 
described,  are  far  beneath  the  surface. 

A  quarter  of  a  mile  below  this  place,  the  Archimedes  Limestone 
constitutes  hills  200  feet  high.  At  the  base  the  strata  consist  of 
alternating  beds  of  gray  limestone,  and  bluish  and  ash-colored  marl, 
abounding  in  fossils. 

The  fossils  occur  most  abundantly  in  the .  marly  layers,  where, 
after  heavy  rains,  they  may  be  procured  in  great  perfection.  Above 
these  fossiliferous  layers,  are  massive  beds  of  compact,  earthy  gray 
limestone,  with  thin  partings  of  argillaceous  shale  interstratified,. 
extending  to  the  summits  of  the  hills. 

The  Archimedes  Limestone  now  preserves  nearly  a  horizontal 
position  for  the  distance  of  two  miles,  when  it  begins  to  dip,  and  at 
the  same  time  receives  a  capping  of  sandstone,  which  increases  in 
'thickness  as  we  descend  the  river;  and,  at  three  miles  below  the 
point  where  it  first  appears,  occupies  nearly  the  entire  mass  of  hills, 
two  hundred  feet  high. 

The  lower  part  of  this  sandstone  occurs  in  heavy  beds,  but  the 
upper  strata  are  often  quite  schistose.  The  rock  is  sometimes  very 
hard,  but  usually  it  is  so  loosely  cemented,  that  a  blow  with  the 
hammer  reduces  it  to  fine  sand.  The  color,  varies  from  white  to  fer- 
ruginous brown.  At  this  point  there  seems  to  be  an  abrupt  syn- 
clinal axis,  for,  in  a  few  hundred  yards,  we  find  the  Archimedes 
Limestone  rapidly  rising  again,  and,  in  a  little  upwards  of  a  mile, 
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the  line  of  junction  between  it  and  the  sandstone,  is  seen  near  the  tops 
of  the  hills. 

These  rocks  now  continue,  uninterruptedly,  to  Brazos  Bottom; 
and  the  Archimedes  Limestone  being  frequently  exposed,  excellent 
opportunities  were  afforded  for  collecting  its  chara<;teristic  fossils. 
At  Wittenburg,  the  bluffs  are  150  feet  high ;  and  from  the  lower  two- 
thirds,  ledges  of  gray  limestone,  with  Productus,  Echinocrinus  and 
fish-teeth,  occasionally  appear.  These  strata  are  highly  inclined, 
and  resemble  the  beds  observed  just  above  Ste.  Genevieve.  The 
upper  third  of  the  hiUs  is  covered  with  soil  and  loose  masses  of 
sandstone. 

Nearly  opposite  this  place,  on  the  Illinois  shore,  is  the  "  Devil's 
Bake-Oven  "  —  an  isolated  mass  of  rock,  sixty  feet  high,  with  a  large 
opening  on  the.  southern  face. 

Opposite  "The  Oven,"  on  the  Missouri  shore,  the  bluffs  are  120 
feet  high,  and  exhibit,  near  the  base,  perpendicular  cliffs  of  thin- 
bedded  calcareo-magnesian  limestone,  containing  a  small  Atrypa  and 
fragments  of  an  Encrinite,  which  I  refer,  with  some  doubt,  to  the 
genus  Seterocrinus  of  Hall.  These  rocks  bear  a  very  close  resem- 
blance to  the  Delthyris  Shale,  noticed  a  mUe  below  Bailey's  Land- 
ing, and,  doubtless,  belong  to  the  same  geological  period. 

The  Grand  Tower  rises  from  the  bed  of  the  Mississippi,  about  a  mile  and  a  half 
below  Wittenburg.  It  is  an  isolated  mass  of  rock,  of  a  tmncated-conical  shape, 
crowned  at  the  top  with  stunted  cedars,  and  situated  about  fifty  yards  from  the  Mis- 
souri shore.  It  is  eighty-fiye  feet  high,  and  four  hundred  yards  in  circumference  at 
the  base.  During  high  water,  the  current  rushes  around  its  base  with  great  velocity, 
and  the  passage  on  the  Missouri  side  is  regarded  as  being  a  very  dangerous  one. 
The  rock  of  which  the  tower  is  composed,  is  a  buff  and  bluish  gray  silicious  lime- 
stone, very  compact  and  thin-bedded,  and  it  dips  at  an  angle  of  twenty-five  degrees 
to  the  south-east.  I  could  not  discover  any  fossils  here  ;  but,  from  the  lithelogical 
character  of  the  mass,  I  am  disposed  to  place  it  with  the  Delthyris  Shaly  Limestone, 
and,  consequently,  beneath  the  rocks  of  the  Devil's-Oven,  which,  as  I  am  informed, 
by  Dr.  Norwood,  State  Geologist  of  Uliuois,  contain  many  characteristic  species  of 
the  Devonian  System. 

About  a  half  of  a  mile  below  the  Tower,  near  the  middle  of  the  river,  is  a  huge 
mass  of  chert,  of  a  quadrangular  shape,  which,  at  an  ordinary  stage  of  water,  rises 
several  feet  above  the  surface.  In  the  next  two  miles  the  Missouri  shore  is  bounded 
by  hills  from  75  to  200  feet  in  altitude. 

These  hiUs  are  mostly  covered  with  soil  and  vegetation ;  but  not  unfrequently 
at  their  bases,  on  the  side  facing  the  river,  we  find  exposures  of  ferruginous  and 
white  silicious  clay,  filled  with  fragments  of  chert,  derived  from  the  decomposition 
of  Upper  Silurian  rocks,  which,  further  down  the  river,  are  se^  to  present  a  marked 
cherty  character.  This  white  clay  sometimes  gives  to  the  faces  of  the  hills  a  pecu- 
liar chalky  appearance;  hence,  they  have  received,  from  travelers,  the  name  of 
"Chalk  Bluffs." 
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Two  miles  above  Birmmgliam,  in  Cape  Girardeau  county,  Del- 
thyris  Shaly  Limestone  again  appears,  just  above  the  -Vater  margin, 
containing  the  same  fossils  that  characterize  the  silico-magnesian 
limestone,  observed  a  mile  below  Bailey's  Landing.  It  is  constantly 
exposed  for  the  distance  of  four  miles,  appearing  in  ledges  at  the 
base  of  the  hills,  from  ten  to  fifty  feet  high.  The  strata  along  the 
line  of  this  exposure  consist  of  alternations  of  silicious.  and  earthy 
gray  limestone,  and  ferruginous  chert  in  moderately  thin  layers. 
The  limestone  frequently  contains  rounded  masses  of  hornstone, 
from  the  size  of  a  hen's  egg  to  that  of  a  bushel-measure.  These  masses 
often  exhibit  a  concentric  structure,  and  impart  to  the  weathered 
surfaces  of  the  strata  an  exceedingly  rough  appearance. 

Fossils  are  not  abundant,  except  at  Birmingham,  where  I  pro- 
cured most  of  the  species  that  were  observed  at  one  mile  below 
Bailey's  Landing.  Three  miles  and  a  half  below  Birmingham,  the 
same  rocks  appear  in  a  mural  escarpment,  extending  from  the  water's 
edge  to  the  height  of  seventy  feet.  The  lower  part  of  the  mass  con- 
sists of  limestone  and  chert,  the  latter  predominating  and'  occurring 
in  layers,  from  an  inch  to  a  foot  thick :  the  upper  layers  have  the 
appearance  of  hydraulic  limestone,  and  contain  a  beautiful  species  of 
Conularia. 

Below  this  place,  the  faces  of  the  cliffs  are  cut  into  deep  vertical 
fissures,  presenting  a  rude  castellated  appearance ;  and  this  feature 
prevails  to  within  a  short  distance  of  Nelly's  Landing,  situated  in 
Town.  33  N.,  R.  14  B.,  Sec.  33. 

Three-quarters  of  a  niile  lower  down  the  river,  the  Delthyris 
Shaly  Limestone  is  visible  to  the  height  of  100  feet  above  the  Mis- 
sissippi; presenting  the  same  characters  as  the  beds  last  mentioned. 
At  the  upper  end  of  the  exposure,  is  the  "Devil's  Tea-Table,"  a 
curious  mass  of  rock,  of  an  inverted  conical  form,  standing  on  a 
rocky  base,  sixty  feet  above  the  river.  It  is  eight  feet  high,  two 
yards  wide  at  the  top,  but  contracted  below  to  two  feet.  It  is  com- 
posed of  horizontal  layers  of  limestone  and  chert,  aiid  has  been 
formed  from  the  removal  by  denudation  of  the  regular  strata,  with 
which  it  was  once  continuous. 

The  Missouri  shore  now  exhibits  a  constant  succession  of  high 
bluffs,  with  precipitous  escarpments,  until  we  reach  Bainbridge,  the 
distance  being  about  six  miles.  Near  Vancil's  Landing,  they  attain 
an  altitude  of  380  feet,  with  perpendicular  faces  to  the  river  of  120 
feet.  Towards  the  tops  of  the  cliffs,  are  bluish  and  ash-colored, 
earthy-looking  layers,  which  have  the  appearance  of  hydraulic  lime- 
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.  Stone.  An  analysis  of  this  rock  will  be  found  in  the  report  of  Dr. 
Litton.  It  contains  Phacops,  Spirifer  Orthis  and  Oonulana  of  un- 
deseribed  species.  The  lower  part  of  the  mass  contains  fossil  of  the 
Delthyris  Shaly  Limestone. 

After  leaving  Bainbridge,  bottom-land  sets  in,  and  no  rocks  are 
again  seen  on  the  river,  for  the  distance  of  six  or  seven  miles. 

From  one  and  a  half  to  two  miles  above  Cape  Girardeau,  is  an 
exposure  of  about  forty  feet  of  bluish  gray  limestone,  in  layers  from 
two  to  six  inches  thick,  and  traversed  by  numerous  vertical  joints. 
The  rock  is  very  compact,  and  breaks  with  a  smooth,  splintery  frac- 
ture.* The  weathered  surfaces  are  frequently  covered  with  a  thin 
film  of  oxide  of  iron.  In  some  portions  of  the  mass,  fossils  occur 
in  great  variety  and  abundance. 

They  are  CyphaspU  Girardeauensis  [new  sj>.),  Acidaspis  Halli  [new  ap.),  Froetui 
depressus  [new  sp.),  EnerinuTUs  deltoidem  [new  sp.),  Cheirurus  [undt.),  ffomocrinus 
flexuosus  [new  sp.),  Glyptocrinae  fimbriatus  [new  sp.),  TentaculUes,  incurvus,  Protaster? 
[newsp.),  Atrypa,  Lepiena,  Orthis,  Pleurotomaria  and  Turbo.  In  addition  to  these,  I 
found  forms,  of  Crinoids,  which  will  not  admit  of  being  pladed  in  any  known  genera. 
All  the  fossils  of  this  locality  appear  to  be  distinct  from  any  hitherto  described,  and 
they,  therefore,  constitute  an  interesting  feature  in  the  palaeontology  of  our  State. 

The  trilobites  are  especially  abundant,  and  usually  finely  preserTed.  In  a 
specimen  before  me,  not  more  than  four  inches  square,  I  am  able  to  count  four 
species  of  these  Crustaceans,  belonging  to  as  many  different  genera.  The  Ten- 
taculite,  which  I  hare  described  as  T.  incurvus,  is  also  quite  numerous,  some  slabs 
being  completely  covered  with  them.  I  have  referred  these  beds  to  the  Upper  Silu- 
rian system,  from  their  stratigraphical  position,  and  from  the  occurrence  of  genera 
of  trilobites,  which,  according  to  Barrande,  in  his  valuable  work  on  the  Silurian 
System  of  Bohemia,  are  types  which  exhibit  the  greatest  development  of  species  in 
the  strata  of  that  period. 

These  rocks  we  have  designated,  provisionally,  under  the  name  of  Cape  Girar- 
deau Limestone.  They  constitute  the  lowermost  beds  of  Upper  Silurian  age,  yet 
found  in  the  State. 

At  Cape  Girardeau,  the  Trenton  Limestone  is  again  well  exhibited ;  and  here  we 
find  the  following  section  from  below,  upwards :  — 

1. — Blue  schistose  limestone,  highly  fossiliferous.  Some  of  the  lay- 
ers are  almost  completely  made  up  of  Chaeteies  lycoperdon, 
Leptena  filitexta  and  Orthis  subaequata,        .         .         .         .  2  ft. 

2. — White  crystalline  limestone,   in  moderately-heavy  beds,   with 

lUaenus  crassicauda,  L^taena  alternata,  &c.,       ...         35  ft. 


*  The  composition  of  this  rock,  as  ascertained  by  Dr.  Litton,  is  as  follows :  — 

Insoluble  residue,  .........  8.60 

Alnmina,  and  peroxide  of  iron,     ........  1.93 

Carbonate  of  lime, 86.00 

Carbonate  of  magnesia,       .........  8.70 

100.23 
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3, — White  and  bluisli  white,  massive-bedded  crystalline  limestone,  of 

fine  texture,  containing  characteristic  Trenton  fossils,       .        60  ft. 

4. —  Fine-grained  argillaceous  sandstone,  of  a  light  ferruginous  brown 

color .10  ft. 

The  strata  included  in  No.  3  of  this  section  constitute  the  well- 
known  Cape  Girardeau  marble.  The  principal  quarries  are  situated 
about  three-quarters  of  a  mile  from  the  river,  where  the  marble  has 
been  wrought  to  the  thickness  of  forty  feet.  We  find  here  two  dis- 
tinct varieties :  one  of  a  bluish  tinge,  and  somewhat  coarse-textured, 
affords  an  excellent  and  durable  building  stone,  and  is  burned  on  the 
spot  for  lime ;  the  other,  a  purer  white,  and  more  compact  variety, 
answers  all  the  ordinary  purposes  of  marble.*  It  is  extensively  ftut 
for  tomb-stones  in  the  neighborhood ;  and,  if  judiciously  selected, 
takes  a  tolerable  polish.  It  has  been  extensively  shipped  to  St. 
Louis  and  other  points;'  and  I  am  informed  that  it  was  employed 
for  the  construction  of  the  State-House,  at  Baton  Rouge,  Louisiana. 
This  marble  is  also  quarried  on  the  river  shore,  in  front  of  the  Con- 
vent. It  occupies  precisely  the  sarde  geological  position  as  the 
quarry  at  Rattlesnake  Creek,  which  affords  the  columns  for  the 
Court-House,  at  St.  Louis. 

On  the  summits  of  the  hills,  in  the  vicinity  of  Cape  Girardeau,, 
we  find  a  reddish  brown  argillaceous  sandstone,  in  heavy  and  thin 
beds.  It  is  soft  when  first  quarried,  but  becomes  hard  on  exposure  • 
to  the  air.  It  is  employed  for  the  outside  work  of  lime-kilns,  and 
for  walling  and  flagging  stones,  f  The  position  of  this  rock  is  im- 
mediately above  the  "Cape  Girardeau  marble,"  and  beneath  the 
Upper  Silui-ian  strata,  observed  two  miles  above  Cape  Girardeau,  on 
the  Mississippi. 

Resuming  oxir  journey,  the  Trenton  Limestone  was  found  to  pre- 
vail for  about  a  half  of  a  mile,  forming  low  ledges  along  the  river 


*  The  proportions  of  the  different  constituents  of  this  marble  are,  according  to 
Dr.  Litton's  analysis,  as  follows  :  — 

Cartionato  ot  lime,              .........  99.57 

Silica,            ...........  a  trace. 

Alnmina,      ...........  a  trace, 

f  Dr.  Litton's  analysis  of  this  rock  resulted  as  follows :  — 

Silica,            .           ,           .           .           .           .           .           .           .           .           .  87.68 

Alumiua,  and  peroxide  of  iron,     .           .           .           .           .           .           .           .  9.67 

Lime,  not  determined,       ......  .  . 

Wat«r, .  1.35 
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shore ;  then,  alluvial  lands,  from  ten  to  twenty-five  feet  high,  succeed, 
and  continue  to  a  small  creek,  five  miles  below  Cape  Girardeau. 

Just  below  the  mouth  of  this  creek,  the  Trenton  Limestone  is 
again  exposed,  in  bold  escarpments,  fifty-five  feet  high.  The  blue 
schistose  layers  present  a  thickness  of  fifteen  feet,  and  are  densely 
crowded  with  fossils,  usually  in  a  most  perfect  state  of  preservation. 
These  are  surmounted  by  the  white  crystalline  beds  of  the  last  sec- 
tion, which  exhibit  a  thickness  of  forty  feet.  The  upper  portion 
appears  to  present  all  the  characters  of  the  Cape  Girardeau  marble ; 
and  there  is,  in  my  opinion,  no  doubt  but  that  a  marble  of  good 
quality  may  also  be  quarried  here.  This  exposure  extends  alpng 
the  river  for  several  hundred  yards,  the  schistose  layers  disappearing 
towards  the  lower  extremity,  whilst  the  crystalline  beds  form  cliflFs 
ninety  feet  high.  In  the  uppermost  strata,  I  found  Beceptaculites, 
and  good  specimens  of  a  prettily-sculptured  crinoid,  of  the  genus 
^chinoencrinites. 

At  the  foot  of  the  "  Grand  Chain,"  on  Oerter's  land,  the  Tren- 
ton Limestone  is  capped  with  sandstone,  similar  to  that  noticed  on 
the  higher  elevations  in  the  vicinity  of  Cape  Girardeau.  The  hills 
are  about  a  hundred  feet  high ;  and  on  the  declivities  of  some  of 
them,  deposits  of  potter's  clay  occur,  of  good  quality.  The  variety 
preferred  by  Mr.  Oerter,  who  has  a  pottery  at  this  place,  is  of  a 
yellowish  ash  color,  and  contains  masses  of  ochre  disseminated.  It 
is,  however,  generally  mixed  with  a  white  clay,  obtained  three-quar- 
ters of  a  mile  west  of  the  pottery,  the  mixture  forming  a  better 
quality  of  ware  than  when  either  is  used  separately.* 

A  mile  below  the  Grand  Chain,  the  river  shore  is  covered  with 
huge  blocks  of  white  and  brown  sandstone,  some  of  them  weighing 
many  tons ;  and  a  half  of  a  mile  below  this  locality,  it  is  seen  in  place, 
reposing  on  clay  and  shale,  with  a  dip  of  tweiity  degrees  south-east. 
The  section  here,  in  the  ascending  order,  is  :  — 

1. —  Slope,  covered  with  large  blocks  of  sandstone,  ten  feet. 

2. —  Gray  and  purple  shale,  with  thin  laminations  of  sandstone,  eight  feet. 

3. —  Ferruginous,  highly  plastic,  silicious  clay,  with  fragments  of  decomposing 

chert,  embedded,  twenty  feet. 
4. — White  and  brown  heavy-bedded  sandstone,  thirty  to  forty  feet. 

A  short  distance  from  this  place,  and  three-quarters  of  a  mile 
above  Commerce,  is  a  deposit  of  pure  white  silicious  clay,  contain- 

*  I  am  indebted  to  Dr.  Litton  for  the  following  analyses  of  these  clays :  — 

No,  49,  —  Clay,  from  a  point  on  Mississippi  river,  three-quarters  of  a  mile  above 
Commerce,  gave  — 
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ing  masses  of  flint  and  oclire.  It  commences  at  the  river  margin, 
and  extends  to  the  height  of  twenty-five  feet,  where  it  is  surmounted 
by  sandstone. 

Between  this  point  and  Commerce,  the  hills  do  not  vary  much 
from  a  hundred  feet  in  height,  and  sandstone  is  the  only  rock  to  be 
seen.  At  the  village,  it  reaches  from  the  water  level  to  the  height 
of  fifty  feet.  This  rock  exposure  is  the  last  to  be  seen  on  the  Mis- 
souri shore  in  descending  the  Missiggippi,  and  our  section,  therefore, 
terminates  at  this  point. 


FRANKLIN   COUNTY. 

This  county  embraces  rather  less  than  twenty-four  townships,  or 
an  arfea  of  about  eight  hundred  and  sixty  square  miles. 

By  referring  to  the  accompanying  geological  map,  it  will  be  seen 
that  it  is  remarkably  well  watered  by  numerous  streams,'  the  most 
important  of  which,  besides  the  Missouri,  are  the  Meramec,  Bour- 
beuse,  St.  John's,  Boeuf  and  Berger.  The  three  last-mentioned' 
traverse  the  north-western  portion  of  the  county,  receiving  in  their 
course  a  number  of  small  tributaries,  and  flowing  in  a  north-easterly 
direction  to  join  the  Missouri.  The  Meramec,  a  confluent  of  the 
Mississippi,  is  the  largest  stream  that  meanders  through  the  county- 
It  enters  in  Town.  40  N.,  R.  2  W.,  and,  flowing  in  a  north-easterly 
direction,  leaves  it  in  Town.  43  N.,  R.  2  E.  It  is  exceedingly  tor- 
tuous in  its  course,  and  its  descent  is  often  quite  rapid.  The  valley 
through  which  it  runs  is  very  variable  in  width ;  it  sometimes  presents 

Silica,            .           .           .       ;,«.           .           .           .           .           .           ,           .  86.82 

Alumina;  with  a  trace  of  peroxide  of  li'on,         ......  9.09 

Lime,            ...........  0.33 

Water,' 3.13 

99.37 
The  silica  obtained  was  dissolved  in  hydrofluoric  "acid. 

No.  50.  — Clay,  from  creek  on  Oerter's  place  ^  whiter  variety  — 

Silica, 80.60 

Alumina,  with  some  peroxide  of  iron,      .......  14.05 

Lime,            ...........  0.35 

Magnesia,     ............  0.44 

Water, S.n 

99.05 

No.  51.  — Clay,  from  the  same  place  as  the  last,  blue  variety  — 

SUica, 62.73 

Alumina,  with  some  peroxide  of  iron,     ..,,...  23.1T 

lime 1-69 

Magnesia,     ......,..••  1-42 

Water, 10.49 

99.60 


158  GEOLOGICAL    SURVEY. 

a  broad  valley,  susceptible  of  a  higb  state  of  cultivation,  and  at 
otters  confined  between  bills,  wbicb  attain  an  altitude  of  300  feet, 
witb  abrupt  declivities  down  to  tbe  water  level,  and  occasionally 
perpendicular  escarpments  200  feet  bigh. 

Tbe  valley  of  tbe  Bourbeuse,  in  its  general  features,  resembles 
tbat  of  tbe  Meramec.  It  enters  Frank-lin  from  Gasconade  county, 
in  Town.  41  N.,  R.  4  W.,  and  after  a  remarkably  sinuous  course, 
joins  tbe  Meramec  in  Town.  42«N.,  R.  1  E. 

Tbe  surface  of  Franklin  county  consists  cbiefly  of  ranges  of  bills, 
elevated  from  100  to  300  feet  above  tbe  level  of  tbe  adjacent  streams, 
and  often  separated  from  eacb  otber  by  deep  valleys,  some  of  tbem 
very  narrow,  otbers  wide.  Tbe  general  direction  of  tbe  main  ridges 
is  pretty  uniformly  nortb-east  and  soutb-west.  In  tbe  soutbern  part, 
tbe  country  is  very  uneven,  particularly  in  tbe  mining  districts. 
Tbe  soil  tbrougbout  tbe  county  is,  in  general,  of  good  quality,  and 
well  suited  for  cultivation.  On  tbe  summits  of  the  sandstone  ridgeS, 
it  is  often  too  ligbt  and  sandy,  but,  even  here,  we  find  some  excel- 
lent farm  sites.  In  the  townships  underlaid  by  tbe  magnesian 
limestones,  and  in  tbe  valleys  of  tbe  streams,  tbe,  soil  is  generally 
remarkably  productive,  and  well  adapted  to  tbe  culture  of  corn  and 
different  varieties  of  small  grain. 

The  Quaternary  deposits  are  pretty  widely  spread  over  tbe  county. 
Tbey  consist  of  ash  gray  and  light-colored  clays,  sandy  clay  and 
sand,  in  alternating  layers,  and  lie  immediately  beneath  tbe  soil. 
At  a  few  points,  I  have  observed  terrestrial  and  fluviatile  shells  em- 
bedded, belonging  chiefly  to  the  genera  Helix,  Lymnea,  Pbysa  and 
Planorbis,  mostly  of  existing  species.  Tbe  greatest  thickness  tbat 
I  have  observed  tbe  formation  to  attain,  in  tbe  county,*  is  about 
thirty-five  feet.  It  is  often  finely  exhibited  along  the  shores  of  tbe 
Missouri,  Meramec  and  'Bourbeuse.  These  deposits  often  furnish  tbe 
very  best  materials  in  tbe  county,  for  the  manufacture  of  bricks. 

All  the  rocks  in  Franklin  county,  beneath,  the  soil  and  Quater- 
nary deposits,  belong  to  the  Lower  Silurian  system.  Tbey  repre- 
sent tbe.  inferior  part  of  this  system,  and  are  equivalent  in  age  to 
tbe  Trenton  and  Black  River  Limestones,  and  Calciferous  Sand- 
rock,  of  the  New  York  series. 

Tbe  general  inclination  of  tbe  strata  is  to  tbe  nortb-east,  though 
there  are  frequent  local  variations  from  this  direction.  In  many 
places,  tbe  beds  appear  to  lie  perfectly  horizontal ;  sometimes  they 
are  inclined  at  angles,  varying  from  one  to  thirty  degrees;  and  at 
otber,  they  exhibit  an  undulating  dip. 
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In  describing  the  several  groups,  we  will  commence  with  the 
uppermost,  and  proceed  in  the  descending  order. 

Of  the  Trenton  Limestone,  we  find  only  the  inferior  beds  of  the 
mass  represented,  and  these  confined  to  a  limited  portion  of  the 
county.  It  enters  at  the  north-eastern  corner,  and  makes  its  ap- 
pearance at  interyals,  within  a  space  about  eight  miles  long,  with  an 
average  breadth  of  about  two  miles.  Over  this  area  it  constitutes 
the  surface  rock  of  all  the  higher  elevations ;  but,  in  the  valleys  and 
on  the  inferior  slopes  of  the  hills,  we  find  strata  which  belong  to  the 
inferior  groups. 

The  best  exposures  that  I  have  observed,  occur  on  the  Missouri 
river,  at  St.  Albans,  on  Fox  Creek,  in  the  vicinity  of  Gray's  Gap, 
and  near  the  town  of  Franklin.  At  all  these  places  it  presents  the 
usual  characters  of  the  lower  part  of  the  mass  —  a  bluish  gray,  com- 
pact limestone,  with  a  smooth  angular  fracture.  The  most  charac- 
teristic fossils  are  Leptaena  filites^a,  Le'ptaena  sericea, ,  Orthis  dispari- 
lis,  Orthis  suhaequata,  —  Orthis  tricen<iria  and  Ohaetetes  lycoperdon. 

The  Black  River  Limestone,  which  underlies  the  last,  may  be 
seen  at  St.  Albans,  on  Fox  Creek,  and  in  the  vicinity  of  Franklin. 
The  superior  part  cannot  be  separated  from  the  Trenton  Limestone, 
the  lithological  characters  being  precisely  the  same,  and  fossils  are 
by  no  means  abundant.  The  lower  part  is  an  exceedingly  compact, 
brittle,  pure  limestone,  of  a  pale  drab  color,  and  resembles  very 
closely  the  upper  beds  of  the  St.  Louis  Limestone.  In  hand  speci- 
mens, it  would  puzzle  any  one.  to  perceive  any  difference  between 
them.  This  rock  is  seen  to  advantage  at  Gray's  Gap,  near  the  sum- 
mit of  the  hill. 

The  two  groups  we  have  described  are  the  most  valuable  in  the 
county  for  quicklime;  nearly  all  the  strata  will  answer  for  this  pur- 
pose ;  but  the  light,  drab  beds,  at  the  base,  will  probably  make  the 
purest  variety.  The  Trenton  Group,  also,  affords  some  good  ma- 
terials for  building  purposes ;  and,  if  desirable,  good  quarries  might 
be  opened  at  points  along  the  line  of  its  exposure. 

The  1st  Magnesian  Limestone  of-  your,  general  section  is  the 
next  rock  that  appears  in  the  descending  order.  This,  also,  occupies 
but  a  limited  part  of  the  county.  It  forms  a  narrow  belt  on  the 
north  side  of  Meramec  river,  in  To^n.  43,  R.  2  E.,  its  eastern 
limit  being  in  Sec.  17.  At  several  points  pn  the  Meramec  it  ap- 
pears in  perpendicular  clifi"s.  ItJ  also,  shows  itself  beneath  the  Black 
River  Limestone  on  the  Missouri  river,  at  St.  Albans.  Quarries 
have  been  opened  in  this  rock  at  Gray's  Gap,  and  on  Keatley's  farm, 
near  Franklin. 
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At  Gray's  Gap  it  presents  the  following  section,  from  above 
downwards :  — 

1.  —  Buff-colored,  ferruginous,  magnesiau  limestone,  in  thin  layers, 

separated  by  thin  partings  of  soft  argillaceous  shale,  banded 
■with  blue  and  yellow, 4J  ft. 

2.  —  Seam  of  bluish  marl, 4  in. 

3.  —  Heavy-bedded,   brown  and   buff  magnesian    limestone,  with 

masses  of  calo  spar  disseminated 12    ft. 

4.  —  Even-bedded,  buff  magnesian  limestone,  in  thin  layers,         .      35  to  40  ft. 

The  strata  marked. 3  in  this  section  have  been  selected  for  the 
construction  of  culverts  and  bridges  on  the  Pacific  Railroad,  for 
which  the  rock  answers  a  good  purpose,  having  the  appearance  of 
durability,  and  being  tolerably  free  from  cherty  intermixture. 

The  fossils  of  this  formation  are  a  small  species  of  Oyihere,  which 
I  have  named  Q.  suhlaevis,  and  some  small  gasteropods,  too  imper- 
fect for  accurate  determination.  In  this  county,  the  fossils  are  in- 
variably casts.  It  is  difficult  to  decide  whether  this  portion  of  the  1st 
Magnesian  Limestone  should  be  grouped  with  the  Calciferous  Sand- 
rock,  or  with  the  Black  River  Limestone,  or  whether  it  is  distinct 
from  either,  and  representing  the  Chazy  limestone  of  the  New  York 
Geologists.  Regarding  it  lithologically,  we  would  includl  it  in  the 
Calciferous  group,  with  which  it  presents  considerable  analogy ;  but, 
on  the  other  hand,  the  fossils  are  most  like  those  of  the  Black  River 
and  Trenton  Groups. 

The  next  formation  below  is  the  Calciferous  SandrocJc,  which 
occupies  all  the  remainder  of  the  county.  It  is  a  very  important 
mass,  not  only  on  account  of  its  extent  and  thickness,  but  as  being 
the  repository  of  valuable  ores  of  lead,  iron  and  copper.  Its  thickr 
ness  is  much  greater  than  the  same  group  in  New  York.  It  is  the 
equivalent  of  the  St.  Peter's  Sandstone,  or  Lower  Magnesian  Lime- 
stone of  Iowa,  Wisconsin  and  Minnesota,  described  by  Dr.  D.  D. 
Owen,  in  his  official  reports  to  Congress ;  but  its  thickness  is  much 
greater.  , 

In  Franklin  county,  as  elsewhere  in  Missouri,  the  mass  consists 
of  beds  of  magnesian  limestone  and  sandstone,  of  greater  or  Jess 
thickness,  which,  for  the  sake  of  more  easy  reference,  have  been 
divided  into  several  subordinate  formations. 

The  first  of  these,  beneafti  the  1st  Magnesian  Limestone,  is  the 
Saccharoiddl  Sandstone.  By  reference  to  the  map,  it  will  be  seen 
that  this  division  of  the  Calciferous  Group  (marked  F.  U.)  prevails 
to  a  considerable  extent  in  the  county,  and  particularly  in  the  north- 
western quarter,  where  it  occupies  the  summits  of  nearly  all  the 
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highest  ridges.  It  would  be  impossible  to  indicate,  in  this  descrip- 
tion, all  the  points  where  it  appears.  I  shall,  therefore,  merely 
designate  those  places  where  it  shows  to  the  best  advantage. 

In  the  north-eastern  portion  of  the  county,  we  find  it  underly- 
ing the  groups  already  described.  On  the  Missouri  river,  in  Town. 
44  N.,  R.  2  B.,  it  appears  toward  the  base  of  the  bluffs.  It  is, 
also,  frequently  exposed  in  the  south-east  quarter  of  this  township, 
where  it  occupies  the  lower  part  of  the  hills,  and  constitutes  the  surface 
rocks  of  all  the  lower  grounds.  In  Town.  43,  of  the  same  range,  the 
sandstone  occurs  in  all  the  sections,  from  five  to  thirteen  inclusive ; 
and,  also,  in  sections  2,  3,  16, 17  and  18.  In  Wilhelm's  field,  north- 
west quarter  of  section  9,  the  junction  of  the  sandstone  with  the 
1st  Magnesian  Limestone  may  be  seen  to  good  advantage.  On  the 
south  side  of  Meramec  river,  it  forms  the  summit  of  the  dividing 
ridge  between  the  Little  Meramec  and  Calva,  occupying  a  narrow 
belt,  scarcely  a  half  of  a  mile  in  width,  extending  in  a  curve  through 
the  north-east  corner  of  Town.  42  N.,  R.  2  E.  Again,  in  the 
same  township,  it  caps  the  ridges  between  the  Meramec  and  Little 
Meramec  rivers ;  thence,  passes  into  Town.  41  of  same  range,  and 
appears  on  all  the  higher  elevations  in  that  township.  The  sand- 
stone again  shows  itself  in  Town.  43,  and  fractional  township  44 
N.,  R.  1  E.,  and  1  W.,  but  here  it  occurs  as  mere  outliers,  of  no 
great  extent.  The  greatest  development  of  "the  mass,  as  before 
stated,  is  in  the  north-west  quarter  of  the  county,  where  it  occupies 
the  summit  of  the  dividing  ridges  between  the  St.  John's,  Boeuf  and 
Berger  rivers,  and,  also,  between  the  heads  of  these  streams  and  the 
waters  of  the  Bourbeuse.  As  these  ridges  are  separated  from  each 
other  by  valleys,  often  excavated  through  the  sandstorfe,  and  deeply 
into  the  subjacent  magnesian  limestone,  it  frequently  happens  that  the 
former  occurs  in  bands,  varying  from  a  few  yards  to  more  than 
a  mile  in  width,  and  several  miles  in  length,  along  which  we  some- 
times find  the  rock  projecting  above  the  general  level,  in  the  form  of 
huge  knobby  clifis,  from  sixty  to  eighty  feel  high. 

On  the  accompanying  geological  map,  I  have  represented,  with 
as  much  accuracy  as  possible,  the  boundaries  of  the  several  areas  in 
this  district  within  which  the  sandstone  prevails,  from  which  a  better 
idea  of  its  extent  can  be  gained  than  from  any  detailed  description 
that  could  be  written. 

South  of  the  Bourbeuse,  the  rock  under  consideration  is  again 
found  capping  the  hills,  in  townships  forty  and  forty-one,  occupying 
a  space  from  one  to  three  miles  wide  on  both  sides  of  the  line,  be- 
L— ir. 
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tween  ranges  two  and  three,  west;  it  also  occurs  in- Town.  40,  Rsi 
3  and  4  W. 

The  Saccharoid  Sandstone  usually  occurs  in  thick  beds,  though 
it  occasionally  exists  in  thin  layers,  particularly  near  its  junction 
with  the  formations  that  lie  above-  and  below  it.  The  color  varies 
from  white' to  a  dark  ferruginous  brown.  Near  the  top  it  assumes^ 
sometimes,  a  bluish  tinge,  from  t"he  presence  of  argillaceous  matter. 
It  is  generally  made  up  of  quartzose  grains,  which  often  cohere  so 
slightly,  that,  when  struck  with  the  hammer,  it  falls  to  fine  sand. 
Sometimes  the  grains  are  firmly  cemented  with  a  silicious  paste,  and, 
at  other  times,  though  rarely,  it  passes  into  quartz  rock. 

The  friable  character  of  the  mass  renders  it  unfit,  as  a  material, 
for  the  construction  of  buildings.  The  white  variety  is,  from  its 
pure  quartBOse  character,  well  adapted  for  glass  making,  and  for  all 
purposes  for  which  a  fine  quality  of  sand  is  required. 

I  have  not  been  able  to  see  its  whole  thickness  at  any  point  in 
Franklin  county,  but  it  may  be  estimated  at  not  less  than  176  feet. 

Organie  Memains. — No  traces  of  fossils  have  been  observed  in 
the  Saccharoid  Sandstone  in  this  county,  although  diligent  search 
has  been  made,  wherever  the  rock  appeared  likely  to  yield  them. 
The  absence  of  these  remains,  and  the 'resemblance  which  portions 
of  the  mass  bear  to  the  sandstones  beneath,  have  often  rendered  it; 
difficult  to  recognize  it  with  certainty. 

2c?  MagnesianLimeBtone  (F.  v,  of  the  general  vertical  section).  — 
This  formation,  which  underlies  the  sandstone  we  have  just  de- 
scribed, is  generally  known  under  the  name  of  "  Glade  Rock,"  from 
the  fact  that  barren  places,  termed  glades,  prevail,  where  certain 
portions  app^'oach  the  surface.  Some  layers  are,  also,  frequently 
called  "Cotton  Rock,"  a  name  probably  derived  from  their  whitish 
appearance. 

The  mass  is  widely  spread  over  the  county,  occupying  rather 
more  than  half  its  entire  extent.  It  frequently  shows  itself  in  per- 
pendicular escarpments  along,  the  Missouri  river,  from  the  western 
limit  of  the  county  to  within  five  or  six  miles  of  its  eastern  border. 
It  occupies  the  valleys  of  all  the  streams  flowing  into  the  Missouri, 
except  a  few  small  branches  in  the  eastern  tier  of  townships,  and  it, 
also,  exists  on  the  dividing  ridges  between  these  streams. 

East  of  St.  John's  river  it  underlies  a  wide  district  between  the 
Missouri  and  Bourbeuse,  limited  on  the  east  by  th^  Sacoharoidal 
Sandstone,  already  noticed.  The  two  principal  towns  in  the  county, 
Washington  and  Uiiion,  are  underlaid  by  this  rock.    From  Union 
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it  may  be  traced  in  a  narrow  belt,  running  parallel  with  the  Bour- 
beuse,  but  from  a  quarter  to  a  half  of  a  mile  distant,  as  far  as  the 
western  limit  of  the  county. 

The  mass  is  again  largely  developed  south  of  Meramec  river,  in 
Towns.  42  and  43,  R.  2  E.,  and  in  the  north  half  of  Town.  41,  of 
same  range.  It  is,  also,  frequently  visible  in  the  south-west  corner 
of  the  countyj  in  the  valley  of  the  Red-Oak  Creek,  a  small  tribu- 
tary of  the  Bourbeuse. 

The  thickness  of  this  formjttion  may  be  seen  to  good  advantage 
on  the  Meramec,  two  or  three  miles  below  the  mouth  of  the  Bour- 
beuse. Here  it  rather  exceeds,  than  falls  short  of,  300  feet.  I  have 
not  observed  so  great  a  thickness  elsewhere  in  the  county. 

In  many  cases  we  can  readily  distinguish  the  mass  under  conside- 
ration from  the  magneaian  limestone,  above  and  beneath,  by  its  litho- 
logical  appearance  alone.  It  may  be  described,  in  general  terms, 
as  an  even-bedded  magnesian  limestone,  occurring  on  layers,  from  a 
couple  of  inches  to  two  or  three  feet  in  thickness,  with  occasional 
intercalations  of  sandstone  and  silicious  oolite. 

At  the  top,  we  usually  find  thin  alternations  of  magnesian  lime- 
stone, sandstone  and  silicious  oolite ;  the  latter  sometimes  passing 
into  hard  chert.  The  thickness  of  these  layers  is  from  fifteen  to 
thirty  feet. 

Below  these,  we  have  the  "  Gotten  Rock,"  with  thick  beds  of 
buff  and  gray  magnesian  limestone  intercalated,  the  whole  exhibiting 
a  thickness  of  about  200  feet.  The  "Gotten  Rock,"  which  is  by 
far  the  most  important  part  of  the  2d  Magnesian  Limestone,  is 
usually  of  a  light  cream  color,  sometimes  dull  white,  and  sometimes 
light  buff  or  gray.  It  breaks  with  an  even  fracture,  has  a  dull 
earthy  appearance,  andj  sometimes,  contains  crystalline  particles  of 
calc  spar  disseminated.  Its  texture  is,  in  general,  finely  granular, 
and,  owing  to  the  presence  of  earthy  matter,  it  is  not  susceptible  of 
polish.  The  layers  vary  from  a  couple  of  inches  to  two  feet  in 
thickness,  and  are  often  separated  by  partings  of  argillaceous  shale. 
Beneath  these  beds  the  strata  assume  a  light  gray,  or  buff  hue,  and 
contain  more  calcareous  matter  than  any  part  of  the  mass ;  and,  at 
the  same  time,  resemble  so  closely  some  beds  of  the  3d  Magnesian 
Limestone,'  that  it  is  exceedingly  difficult,  if  not  impossible,  to  dis- 
tinguish the  one  from  the  other.  Below  these  again,  we  have  alter- 
nations of  sandstone,  magnesian  limestone  and  oolite,  ^milar  to  the 
beds  at  the  top  of  the  formation. 
L — II. — 2. 
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Fossils  are  extremely  rare  in  tlie  2d  Magnesian  Limestone.  I 
have  only  noticed  them  at  two  localities,  close  together,  on  the 
Springfield  road,  not  far  from  the  point  where  it  crosses  the  Bonr- 
beuse.  They  are  confined  to  the  oolitic  layers,  near  the  base  of  the 
formation,  and  consist  of  Pleurotomaria,  Murchisonia  and  Strapa- 
rollus,  but  they  are  invariably  casts,  and  good  specimens  of  even 
these  are  not  common.  I  have  figured  one  of  these  shells  in  the 
third  plate  of  the  Palaeontology,  under  the  name  of  Murehiaonia 
melaniaformig. 

Economically  considered,  the  mass  is  of  great  importance.  All 
the  workable  ores  of  iron  in  the  county  are  contained  in  this  form- 
ation. It  is,  also,  now  known  to  contain  productive  deposits  of  lead, 
though  by  no  means  so  extensive  as  occur  in  the  3d  Magnesian 
Limestone.  The  Goleonda  Mines,  situated  about  four  miles  north- 
east of  Union,  are  in  this  formation ;  and  I  have  received,  through 
the  politeness  of  Mr.  Reese,  Engineer  on  the  Pacific  Railroad,  spe- 
cimens of  galena,  which  were  obtained  from  this  rock,  on  the  Missis- 
sippi river,  a  short  distance  below  Washington. 

I  do  not  purpose,  however,  to  enter  here  into  a  description  of  the 
deposits  of  lead  and  iron  that  characterize  the  mass,  since  a  particu- 
lar account  of  these  will  be  found  in  the  report  of  Dr.  A.  Litton,  on 
the  mines. 

Building  Materials.  —  The  2d  Magnesian  Limestone  furnishes 
some  of  the  most  beautiful  rocks  for  buildings,  in  the  county.  The 
Cotton  Rock  is  generally  well  adapted  for  this  purpose.  It^is  wrought 
easily,  and  many  of  the  layers  have  the  appearance  of  durability. 
Buildings  constructed  of  this  rock  have  a  peculiarly  neat  and  elegant 
appearance ;  and,  as  it  frequently  contains  but  a  small  proportion  of 
iron,  very  little  change  in  color  takes  place  from  exposure.  Several 
quarries  have  been  opened  in  the  mass,  near  Washington  and  Frank- 
lin, and  at  various  other  localities  in  the  county.  It  is  not  usually 
well  suited  for  hearth-stones  and  fire-places,  since  it  is  liable  to  crack 
and  fly  to  pieces  when  submitted  to  the  action  of  much  heat.  The 
lower  part  of  the  formation  will  afibrd,  perhaps,  the  best  material  for 
this  purpose. 

For  quieMime,  the  mass  is  inferior  to  the  rocks  of  the  Trenton, 
and  Black  River  Limestones ;  and  some  portions  of  it  will  not  slake 
at  all,  after  having  been  burned.  However,  throughout  the  district 
over  which  it  prevails,  beds  may  nearly  always  be  found,  that  con- 
tain enough  calcareous  matter  to  make  a  tolerably  strong  lime.    In 
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the  vicinity  of  Washington,  and  In  other  .portions  of  the  county,  are 
kilns  where  some  of  the  cream-oolored  layers  are  burned  for  lime, 
and  furnish  a  good  article  for  ordinary  use. 

Hydraulic  Oement.  —  Some  of  the  light-colored,  earthy,  granular 
varieties,  resemble  hydraulic  limestone,  but  the  rock  has  not  yet  been 
sufficiently  tested  to  allow  me  to  speak  positively  as  to  whether  it 
really  possesses  such  properties  or  not.  For  tomb-stones,  fine  selec- 
tions may  be  made  from  the  layers  of  the  Cotton  Rock ;  the  light 
cream-colored  and  finely  granular  varieties  being  best  adapted  for 
this  purpose. 

The  next  sub-group  of  the  Calciferous  Sandrock,  in  the  descend- 
ing order,  is  the  2d  Sandstone  (F.  w,  of  the  general  section).  This 
division  of  the  formation  lies  mostly  south  of  the  line,  between  town- 
ships forty-two  and  forty-three.  North  of  this  line,  we  find  it  occu- 
pying merely  a  narrow  strip,  not  exceeding  a  half  of  a  mile  wide,  on 
both  sides  of  the  Bourbeuse,  in  Town.  43  N.,  R.  1  B.,  and  a  small 
space,  a  quarter  of  a  mile  north  of  this  stream,  in  Town.  43,  R.  1 W. 

In  the  south-east  corner  of  the  county,  it  constitutes  the  prevail- 
ing surface  rock  of  the  high-lands,  over  an  area  of  about  twenty- 
two  square  miles,  in  townships  forty  and  forty-one,  of  range  two, 
east.  It  then  enters  into  range  one,  east,  of  the  same  townships, 
where  it  occupies  the  summit  levels  of  the  ridges,  between  the  small 
streams  that  traverse  these  townships,  and  extends  in  a  narrow  strip 
on  the  east  side  of  the  Meramec,  passing  in  the  vicinity  of  Messrs. 
Skewes  and  Valla's,  and  Mr.  Evans'  lead  mines. 

Between  the  Meramec  and  Big  Indian  Creek,  we  find  it  over- 
lying the  8d  Magnesian  Limestone  on  all  the  higher  elevations ;  and 
between  the  former  stream  and  its  main  tributary,  the  Bourbeuse,  it 
occupies,  for  the  most  part,  the  summit  of  the  divide,  over  which 
runs  the  surveyed  route  of  the  south-west  branch  of  the  Pacific  Rail- 
road ;  forming  here  an  irregular  belt,  from  one  to  six  miles  in  width, 
and  from  sixteen  to  eighteen  miles  in  length.  Further  west,  it  fol- 
lows the  valley  of  the  Bourbeuse  in  a  south-westerly  course,  from 
Voss  Mill,  in  Town.  42  K,  R.  2  W.,  Sec.  7,  to  Renick's  Mill,  in 
Town.  41  N.,  R.  4  W.,  Sec.  27,  appearing  frequently  on  the  shores 
of  the  river,  in  bold  perpendicular  escarpments,  sometimes  capped 
with  the  2d  Magnesian  Limestone. 

Although  the  2d  Sandstone,  as  we  have  seen,  is  rather  widely 
distributed,  horizontally,  in  Franklin  county,  it,  nevertheless,  does 
not  exhibit  a  great  vertical  thickness.  In  Town.  42  N.,  R.  3  W.,  near 
Mr.  Park's  farm,  a  half  of  a  mile  from  the  Bourbeuse,  I  saw  an  ex- 
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posure  of  120  feet ;  and  on  the  dividing  ridge,  between  the  Bour- 
beuse  and  Big  Indian  Creek,  and,  also,  near  the  Meramee,  in  Town. 
41  N.,  R.  1  E.,  I  estimated  its  thickness  at  140  feet,  but  generally 
we  do  not  find  it  to  exceed  eighty  feet. 

This  sandstone  may,  in  many  cases,  be  readily  distinguished  from 
the  Sacoharoidal  Sandstone.  It  generally  occurs  in  thinner  and 
more  eyen  beds,  is  not  so  friable,  and  is  often  most  beautifully  rip- 
ple-marked. Sometimes,  however,  we  find  it  in  heavy,  massive  beds, 
and  tolerably  friable.  Its  color  varies  from  brick-red  to  light  gray, 
and  sometimes  it  is  nearly  white.  The  rock  may  be  seen  to  good 
advantage  at  Cove  and  Evans'  Mines,  near  the  Meramee.  At  these 
places,  we  find  about  seventy  feet  exposed.  The  upper  part  consists 
of  even  layers,  from  a  couple  of  iiushes  to  a  foot  thick,  of  a  reddish 
color,  often  finely  ripple-marked,  and  composed  of  moderately-fine 
grains  of  quartz,  rather  firmly  cemented.  The  lower  part  consists 
of  alternations  of  sandstone,  magnesian  limestone  and  chert.  On 
Mr.  Park's  farm,  near  the  Meramee,  in  Town.  42  N.,  R.  3  W.,  are 
fine  exposures  of  this  sandstone  ;  the  strata  are  in  even  layers,  from 
three  inches  to  a  foot  thick,  and  prettily  variegated.  On  the 
ridges,  between  Indian  Creek  and  the  Meramee,  it  is  frequently 
much  indurated;  and  in  the  vicinity  of  BredeU's  Copper  Mine,  it  is 
an  exceedingly  hard  quartz  rock.  On  the  MCTamec,  near  Re- 
nick's  Mill,  it  is  a  soft,  brown,  heavy-bedded,  friable  sandstone, 
scarcely  distinguishable,  lithologically,  from  the  Saccharoidal  Sand- 
stone. 

Lead  Ore. — I  have  noticed  the  occurrence  of  lead  in  this  sand- 
stone at  only  one  point  in  the  county — at  Skewes  and  Valla's  Mines, 
near  the  Meramee;  for  a  detailed  account  of  which,  you  are  referred 
to  the  report  of  Dr.  Litton. 

For  building,  the  sandstone  of  which  we  are  speaking  is  a  useful 
material,  its  texture  being  often  quite  uniform,  and  it  usually  con- 
tains but  a  small  quantity  of  argillaceous  matter.  For  paving  and 
flagging  stones,  it  is,  also,  well  adapted ;  for,  from  the  regularity  of 
its  stratification,  slabs  may  often  be  obtained  from  six  to  eight  feet 
fiqiiare,  and  of  a  thickness  varying  from  a  couple  of  inches  to  a  foot. 

For  fire-itones,  this  rock  may  be  frequently  employed  to  good 
advantage,  taking  care  to  select  the  purer  varieties.  The  sandstone 
used  for  the  hearths  of  Moselle  Iron  Furnace  (now  Franklin  Mining 
Company)  was  obtained  from  a  quarry  in  this  ro(^  near  Cove  Mines, 
and  it  is  said  to  have  answered  a  good  purpose.  The  hearths  lasted 
about  four  months,  when  it  was  found  necrasary  to  substitate  new 
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ones.  The  cost  of  getting  these  stones  out,  I  understood,  did  not  ex- 
ceed fifty  dollars  each  time. 

Organic  Remains, — The  upper  ipart  of  the  mass,  as  far  as  I 
know,  is  destitute  of  organic  remains,  but  the  lower  eherty  portion 
sometimes  yields  them.  At  Cove  Mines,  and  at  Evans',  fragments 
of  StraparoUus,  Pleuratomaria  and  Orthoceratites  have  been  ob- 
served, which  apparently  differ  from  those  of  the  other  groups  of 
the  Calciferous  sandrock. 

The  formation,  underlying  the  sandstone  just  described,  is  the 
Sd  Magnesian  Limestone,  or  "Lead-bearing  Rock,"  and  represents 
the  Lower  Magnesian  Limestone  of  Iowa,  Wisconsin  and  Minnesota. 
It  is  the  oldest  formation  in  the  county,  and  is  a  mass  of  great  im- 
portance, as  it  contains  nearly  all  the  productive  deposits  of  lead 
and  copper. 

This  rock  is  almost  entirely  confined  to  the  southern  half  of  the 
county.  JSforth  of  the  line,  between  townships  42  and  43,  we  find 
it  occupying. merely  a  small  space  of  three  or  four  miles,  along  the 
•valUey  of  the  Bourbeuse,  in  Town.  43  H,  R.  1 E. 

To  the  south  of  this  line,  it  first  appears  at  a  point  near  the  con- 
sfluence  of  the  Bourbeuse,  and  follows  in  a  south-westerly  course  the 
■valley  of  the  Meramec,  to  the  southern  line  of  the  county.  At  first 
it  occurs  in  a  narrow  belt,  scarcely  a  mUe  wide,  but  it  soon  expands 
to  five  or  six  miles,  forming  the  spurs  of  all  the  hills,  and  entering 
-krgely  into  the  composition  of  the  hills  themselves- 

Along  the  shores  of  the  river  it  is  frequently  exposed  in  bold 
escarpments,  from  two  to  three  hundred  feet  high,  travei-sed  by  deep 
vertical  fissures,  and  sometimes  presenting  perpendicular  faces,  of 
two  hundred  feet,  to  the  stream.  Its  characteristic  features  are  well 
exhibited  in  the  vicinity  of  Stanton  Copper  Mines,  Bredell's  Mines, 
Gallagher's  Mill,  Virginia  Mines,  and  at  various  olier  points  along 
the  course  of  the  Meramec. 

This  formation,  also,  prevails  along  the  valley  of  Big  and  Little 
Jindian  Creeks,  throughout  their  entire  course  in  the  county,  forming 
.a  strip  from  a  half  to  a  mile  wide  on  cither  side  of  these  streams,  and 
affording  many  interesting  exposures  for  the  study  of  its  characters. 

Again,  it  may  be  traced  on  the  Bourbeuse  in  a  continuous  band, 
somewhat  crescent-shaped,  for  nearly  its  entire  course  through  Town. 
42  N.,  Rs.  1  and  2  W.  On  the  north  side  of  the  stream  it  oc- 
cupies but  a  very  narrow  strip  of  country ;  but  on  the  south  side 
it  is  much  wider,  and  passes  into  the  north-east  portion  of  Town. 
41  N.,  R.  2  W.,  where  it  forms,  for  the  most  part,  the  surface 
Jock,  over  an  area  of  about  ten  square  lailea. 
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By  inspecting  the  accompanying  map,  it  will  be  at  once  seen, 
ttat  witliin  the  districts  underlaid  by  the  3d  Magnesian  Limestone, 
occur  nearly  all  the  important  mines  of  lead  and  copper  in  the 
county.  If  we  except  the  Golconda  Mines,  which  are,  as  already 
stated,  in  the  2d  Magnesian  Limestone,  no  productive  mines  of  lead 
have  been  found  in  the  county  out  of  this  division  of  the  Calciferous 
sandrock.  I  have,  therefore,  on  the  geological  map,  endeavored  to 
lay  down,  with  as  much  accuracy  as  possible,  its  general  boundaries ; 
and  these,  I  think,  will,  in  the  main,  be  found  correct.  I  refer  you 
to  the  report  of  Dr.  Litton,  for  detailed  descriptions  of  its  ores  and 
associated  minerals,  and  an  account  of  the  most  important  mines. 

Lithologieal  appearance.  —  The  beds  now  under  notice,  near  their 
junction  with  the  2d  Sandstone,  consist  usually  of  alternations  of 
buff  and  gray  magnesian  limestone,  chert  and  indurated  sandstone, 
but  sometimes  of  a  rough  cherty  mass,  with  irregular-shaped  cavi- 
ties, occasionally  lined  with  crystals  of  quartz.  The  magnesian 
layers  are  chiefly  of  a  fine  granular,  earthy  texture,  varying  very 
much  in  hardness,  being  sometimes  so  soft  that  they  can  be  cut  with 
a  knife,  and  at  other  times  very  compact  and  tough.  Below  these, 
we  have  beds  of  magnesian  limestone,  varying  from  a  couple  of  inches 
to  several  feet  in  thickness,  with  bands  of  chert  interstratified.  The 
magnesian  beds  consist  chiefly  of  two  distinct  varieties.  One  is  a 
compact,  sub-crystalline,  even-bedded  calcareo-magnesian  rock,  break- 
ing with  an  angular  fracture,  and  of  a  light  gray  or  delicate  flesh- 
color ;  the  other  is  a  buff,  earthy-looking  magnesian  limestone,  of  a 
finely-granular  texture.  Both  varieties  are  finely  exhibited  in  the 
vicinity  of  Stanton  and  Bredell's  Copper  Mines,  Virginia,  Cove, 
Hamilton  and  Darby's  Lead  Mines,  and  at  Gallagher's  Mill. 

Fossils.  —  I  have  only  noticed  the  occurrence  of  organic  remains 
in  these  beds,  in  a  few  localities  in  the  county.  At  Cove  and  Evans' 
Mines,  Dr.  Litton  and  myself  found  Orthoceras  primigenium 
( Vanuxem),  a  species  very  characteristic  of  the  Calciferous  Sandrock 
of  New  York,  and  which  I  have,  also,  observed  in  the  Lower  Mag- 
nesian Limestone  of  Wisconsin.  We  observed  here,  also,  a  Turbo 
and  Pleurotomaria.  On  Mitchell's  Creek,  near  Mr.  Generally's 
house,  in  Town.  41  N.,  R.  1  W.,  Sec.  13,  we  found  Straparollug 
(OpMleta)  complanata  and  S.  levata  {Vanuxem),  which  are  both 
characteristic  of  the  Calciferous  Sandrock  of  New  York  and  the 
North-western  States.  We  observed  the  same  species,  also,  at  Stan- 
ton Copper  Mine. 

The  3d  Magnesian  Limestone  affords  some  excellent  materials 
for  construction.     The  light  gray  or  flesh-colored  varieties  are,  per- 
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haps,  the  best  for  this  purpose.  These  beds  contain  a  good  deal  of 
calcareous  matter,  and  appear  to  be  well  calculated  to  withstand  the 
influence  of  the  weather.  Structures  in  Europe,  that  have  stood  for 
centuries,  with  scarcely  any  perceptible  alteration,  were  constructed 
of  Calcareous  Magnesian  Limestone.  Quarries  of  this  rock  may 
be  opened  at  various  points  in  the  valleys  of  the  Meramec  and  Bour- 
beuse.  These  beds  may,  also,  be  employed  for  burning  into  lime,  if 
selected  with  care ;  the  most  crystalline  varieties  should,  of  course, 
be  chosen. 

ST.   LOUIS  COUNTY. 

St.  Louis  county  contains  nearly  fifteen  townships,  or  an  area  of 
about  530  square  miles ;  and,  although  not  so  large  as  the  preceding, 
it  embraces  a  much  greater  variety  of  geological  formations.  We 
find  here,  in  addition  to  the  Silurian  rocks,  the  Chemung  Group, 
Carboniferous  Limestone,  and  Coal  Measures. 

I  propose  to  commence  my  report  on  this  county  with  a  descrip- 
tion of  the  geological  section  along  the  line  of  the  Pacific  Railroad. 
It  begins  at  St.  Louis,  and,  passing  in  a  south-westerly  direction,  ter- 
minates in  the  south-west  corner  of  the  county.  Along  this  route,  ex- 
cellent opportunities  were  afforded  for  studying  the  relative  order  and 
succession  of  the  geological  formations,  at  the  numerous  cuts  that  have 
been  made  through  the  rocks  for  the  construction  of  the  railroad. 

The  strata,  underlying  the  Quaternary  deposits,  on  which  the 
city  of  St.  Louis  stands,  belong  to  the  superior  division  of  the  Car- 
boniferous System,  and  is  the  St.  Louis  Limestone  of  western  geolo- 
gists. It  is  well  characterized  by  its  fossils,  of  which  several  are 
quite  peculiar.  These  have  been  enumerated  in  my  description  of 
the  Mississippi  river  section,  where,  also,  the  lithological  characters 
of  the  mass  have  been  minutely  detailed. 

On  the  line  of  our  section,  these  rocks  first  appear  at  the  eastern 
edge  of  Chouteau's  Pond,  near  Poplar  street,  and  they  are  again 
exposed  at  the  quarries,  a  couple  of  hundred  yards  south  of  the  rail- 
road dep6t,  where  they  are  overlaid  by  the  Quaternary  deposits, 
which  here  present  a  thickness  of  upwards  of  twenty  feet.  These 
deposits,  or  the  Bluff  Formation  of  your  general  vertical  section,  are 
also  finely  exhibited  between  Eleventh  and  Twelfth  streets,  at  the 
cut  recently  made  for  the  railroad. 

The  section  at  this  place,  from  below,  upwards,  is  — 
No.  1. — Light,  ash-colored,  clay,  with  ferruginous  bands,  con- 
taining Lymnea,  Physa  and  Helix,       .        •        .        2  ft.  3  in. 
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No.  2.  —  Fine  silicious  sand, 


6  in. 

4  in. 
2  ft.  9  in. 
5  ft. 
5  ft. 


No.  3.  —  Ash-colored  clay,    . 
No.  4.  —  Yellow  and  gray  sandy  clay, 
No.  5.  —  Fine  sand,       .... 
No.  6.  —  Soil  and  sub-soil, 

The  St.  Louis  limestone,  overlaid  by  these  deposits,  prevails 
with  a  slight  westerly  dip,  until  we  pass  Rock  Creek,  when  the  Coal 
Measures  succeed,  and  continue  for  a  short  distance  beyond  Chelten- 
ham Sulphur  Spring.  At  the  spring,  on  the  south  side  of  the  Eiver 
des  Peres,  the  hills  are  about  seventy-five  feet  high,  and  consist 
chiefly  of  sandstone,  with  some  beds  of  sandy  shale.  Just  above  the 
water  level,  we  find  a  dark,  ferruginous  sandstone  in  thick  beds ;  at 
forty  feet,  thin,  shaly  layers  of  argillaceous  sandstone ;  and  on  the 
whole,  rests  fine-grained,  soft,  white  sandstone.  A  hundred  yards 
west  of  the  spring,  the  St.  Louis  Limestone  again  appears  under- 
neath the  Coal  Measures,  on  the  south  side  of  the  River  des  Peres, 
extending  from  the  bed  of  the  stream  to  the  height  of  fourteen  feet. 
It  consists  of  light-colored,  compact  limestone,  in  layers,  from  an 
inch  to  a  foot  thick,  with  occasional  bands  of  chert  interstratified. 
These  beds  contain  Palaechinus  (Melonites)  multipora  and  Poterio- 
crinus  longidactylus,  and  other  species  of  the  upper  beds  of  the 
St.  Louis  Limestone.  The  chert  layers  are  highly  fossUiferous,  and 
contain  Avicula,  Pecten,  Area  and  Cardiomorpha. 

The  railroad  now  passes  in  gradual  succession  from  the  higher 
to  the  lower  members  of  the  St.  Louis  Limestone,  and  two  miles 
beyond  Kirkwood  this  group  disappears  altogether,  and  is  succeeded 
by  the  Archimedes  Limestone. 

About  a  mile  east  of  "Barrett's  Station,"  is  a  cut  through  the 
Archimedes  beds  to  the  depth  of  twenty  feet,  and  three  hundred 
yards  in  length.  The  strata  consist  of  bluish  gray  and  buff  lime- 
stone, in  moderately  thick  beds,  containing  rounded  masses  of  flint, 
which  vary  from  an  inch  to  a  foot  in  diameter,  and  present  often  a 
concentric  structure. 

At  the  western  extremity  of  the  first  tunnel  ("  Barrett's  Station"),  is  an  expo- 
sure of  heavy-bedded,  gray  and  blue,  sub-crystalline  and  bluish  argillaceous  lime- 
stone.    The  section  here,  in  the  ascending  order,  is  as  follows  :  — 

No.  1. — Dull,  earthy-looking,  argillaceous  limestone,  weathering  in 

thin  layers 2  ft. 

No.  2.  —  Heavy-bedded,  compact,  sub-crystalline  limestone,  highly 
charged  with  fossils.  These  strata  have  been  chosen  for 
the  construction  of  the  Custom-House,  at  St.  Louis,  and 
the  selection  appears  to  have  been  a  good  one  ;  their  tex- 
ture being  of  a  character  to  withstand  the  action  of  mois- 
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tore  and  frost.  The  rook  possesses  uniformity  of  oompo- 
sition,  Is  free  from  cherty  intermixture,  and,  as  it  con- 
tains a  large  proportion  of  carbonate  of  lime,  tlie  refuse 
material  can  be  advantageously  employed  for  making 
quicklime.*  The  following  are  a  few  of  the  most  cha- 
faeteristio  fossils  of  these  beds :  —  Fentremites  florealis,  P. 
laierm/ormis,  Productus  jpunctatus,  Euomphalus  planorbis, 
Archimedipora  archimedes,  and  Psammodus.  In  some  of 
the  layers  the  fossils  are  elegantly  preserved,  the  original 
shells  being  converted  into  pure  white  lime,  which  retains 
th«ir  most  delicate  markings,  .        .        .        .        21  ft. 

No.  3.  —  Blue,  argillaceous  limestone,  similar  to  that  at  tiie  base  of 

the  section  (No.  1) 10  ft. 

No.  4.  —  Heavy-bedded,  blue  and  gray  fossiliferous  limestone,  pre- 
senting nearly  tiie  same  characters  as  No.  2,      .        .        12  ft. 

No.  5.  -^  liOose  chert, 2  ft. 

The   second  tunnel  is,   also,  througli  Archimedes  Limestone,, 
very  similar  in  lithological  characters  to  that  of  the  first  tunnel. 
"We  find,,  first,  heayy-hedded,  bluish  gray  limestone,  twelve  feet ; . 
ahove  this,  bluish  gray,  argillaceous  limestone,  ten  feet;  and  then,, 
gray,  sub-crystalline  limestone,  abounding  in  fossils,  thirty-four  feet. 

At  the  heavy  cut,  seventeen  miles  from  St.  Louis,  the  Encrinital 
Limestone  of  the  general  vertical  section  first  appears.  The 
strata  are  exposed  to  the  height  of  forty-three  feet,  and  present  a 
very  perceptible  dip  to  the  north-east.  The  Archimedes  Limestone 
forms  the  top  of  the  exposure,  and,  'beneath,  occurs  the  Encrinital 
beds,  consisting,  here,  as  elsewhere  in  the  State,  of  alternations  of 
light-colored,  crystalline  limestone  and  chert,  the  former  very  rich 
in  remains  of  encrinites. 

This  formation  extends  along  the  railroad  for  nearly  five  miles, 
the  mass  being  readily  distinguished  from  the  formation  directly 
above  and  beneath,  by  its  cherty  character  alone.  At  some  points 
it  is  represented  by  a  mass  of  broken  chert  and  reddish  clay,  the 
debris  resulting  from  the  destruction  of  its  strata;  and  this  is  well 
seen  just  beyond  the  seventeenth  mile  post,  where  is  a  cut  of  up- 
wards of  twenty  feet,  through  material  of  this  kind.  The  limestone, 
which  is  often  in  beds  three  or  four  feet  thick,  is  of  good  quality 
for  quicklime,  and  preferable  to  the  Archimedes  beds, 

*  Dr.  Litton's  analysis  of  an  average  specimen  gave — 

Insoluble  residuo,              .........  2.24 

Alumina  and  peroxide  of  iron,      ........  57 

Carbonate  of  lime,              ......                      .           .  87.20 

Carbonate  of  magnesia,      ......                     .          .  10.07 

100,08 
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Near  the  nineteenth  mile  post  is  a  fine  locality  for  its  fossils.  Besides  many 
others,  I  observed  Flatycrinus  Burlingtonemis,  P.  discoideus,  MegutocHnus  JEvansi, 
Actmocrinus  unicornus,  Pmtremites  Sayi  and  Spirifer  Burlingtomnsw,  species  'which  I 
have  found  quite  characteristic  of  the  same  group,  in  Iowa  and  Illinois. 

At  the  Sulphur  Springs,  twenty-one  miles  from  St.  Louis,  the 
hills  attain  the  height  of  127  feet  above  the  railroad  grade,  and  154 
feet  above  Meramec  River.  The  upper  seventy-seven  feet  consists 
of  alternations  of  gray  Encrinital  Limestone  and  chert,  below  which 
is  a  slope  down  to  the  water  level,  in  which  the  strata  are  hidden 
from  view  by  soil  and  debris  of  rocks  that  have  fallen  from  above. 

The  Sulphur  Spring  issues  from  near  the  base  of  "this  slope,  and 
only  eight  or  ten  feet  above  the  bed  of  the  river.  The  water, 
judging  from  its  taste  and  the  deposit  formed  in  the  bottom  of  the 
spring,  appears  to  possess  nearly  the  same  properties  as  the  Sulphur 
Spring  on  the  Mississippi,  in  Jefferson  county,  mentioned  in  my  de- 
scription of  the  Mississippi  river  section,  and  it  issues  from  beneath 
the  same  strata :  i.  e.,  the  argillaceous  beds  of  the  Chemung  Group, 
which  are  seen  in  a  short  distance,  and  which,  it  is  to  be  presumed, 
occupy  the  slope  at  this  place. 

The  Chemung  rocks  are  exposed,  on  the  north  side  of  the  rail- 
road, about  a  quarter  of  a  mile  west  of  Sulphur  Spring. 

The  section  here,  in  the  ascending  order,  is :  — 

1.  — Reddish  brown  and  yellow  limestone,  in  thick  massive  beds,  12  ft. 

2.  —  Thin-bedded,  reddish  limestone  and  marl,       ...        15  ft. 

3.  —  Yellow  marly  limestone, 12  ft. 

4.  —  Compact,  light  gray  limestone,  in  thin  strata,        .        .  8  ft. 

The  uppermost  strata  of  this  section  contain  but  few  fossils,  but  in  the  reddish 
beds  they  are  quite  abundant.  The  most  common  species  are  Choneies  ornaia,  Orihis 
allied  to  0.  Miehelini,  Spirifer  striatus?  Cyathoxonia  cynodon,  Amplexm,  and  several 
species  of  Crinoidea. 

The  reddish  beds  (No.  1)  at  the  base  of  this  section  have  been  employed  for  the 
piers  of  the  bridge  at  Sulphur  Spring,  for  which  purpose  they  seem  to  be  well 
adapted.  The  rock  has  the  appearance  of  durability,  the  color  is  agreeable  to  the 
eye,  and,  being  in  thick  beds,  is  suitable  for  heavy  masonry.  It  forms,  in  my  opinion, 
an  excellent  and  durable  building  material.  The  same  strata  again  show  themselves 
about  a  quarter  of  a  mile  further  on,  where  they  are  exposed  to  the  height  of  eleven 
feet.  The  lower  five  feet  consist  of  yellow  limestone,  on  which  rests  six  feet  of 
reddish  sub-crystalline  limestone.  At  this  place  there  is  a  considerable  local  dip  of 
the  strata  to  the  south-west. 

Twenty-one  miles  from  St.  Louis,  the  hills  rise  to  a  height  of  120 
feet  above  the  railroad  grade.  The  lower  seventy-five  feet  is  a 
slope,  probably  underlaid  by  the  Chemung  rocks,  from  which  rise 
perpendicular  cliffs  of  Encrinital  Limestone,  forty-five  feet  high. 
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The  hills  now  continue  of  about  the  same  elevation,  with  constant 
escarpments  near  their  summits,  for  the  distance,  of  about  one  mile. 
About  a  quarter  of  a  mile  beyond  the  twenty-second  mile  post 
is  an  out-crop  of  Lower  Silurian  strata,  referable  to  the  age  of  the 
Trenton  Limestone. 

The  section  here,  in  the  ascending  series,  is  as  follows :  — 

1.  —  Light  gray,  highly  crystalline  limestone,  passing  upwards 

into  buff  and  gray  oherty  magnesian  limestone,  containing 
Leptaena  altemata,  Lqitama  sericea,  L^taena  fiUtexta, 
Orthis  iestudinaria  9  lllaenus  crassicanda,  Lichas  Trenton- 
ensis,  Asaphus  lowensis  and  Chaetetes  lycoperdon,        .        34  ft. 

2.  —  Slope,  no  strata  exposed 80  ft: 

3.  —  Buff,  sandy  calcareo-magnesian  limestone,      .        .        .        11  ft. 

To  these,  succeed  thin-bedded  buff  and  argillaceous  limestone,  with  criaoids 
and  other  fossils  of  the  Chemung  Group. 

The  crystalline  beds  at  the  base  of  this  section  contain  the  same  assemblage 
of  fossils,  and  are  identical  with  the  rooks  that  are  quarried  near  the  mouth  of  Rat- 
tlesnake Creek,  in  Jefferson  county,  for  the  colunms  of  the  Court  House  at  St.  Louis, 
and  at  Cape  Girardeau,  to  furnish  the  well-known  Cape  Girardeau  marble.  This  part 
of  the  Trenton  Limestone  has  supplied  some  of  our  choicest  building  rock,  and,  in 
fact,  wherever  it  -crops  out,  we  are  liable  to  find  good  materials  for  construction. 
It  is,  therefore,  probable  that  valuable  quarries  will  be  found  in  the  vicinity  of  the 
point  of  wliich  we  are  now  speaking. 

A  few  hundred  yards  further,  we  find  the  lower  division  of  the 
Trenton  Group  emerging  from  beneath  the  crystalline  beds  just 
mentioned.  It  is  here  composed  of  drab,  compact,  close-textured 
limestone,  in  thick  beds,  with  thin  seams  of  chert  interstratified,  and, 
towards  the  base,  perforated  in  every  direction  by  vermiform  cavities. 
These  strata  continue  to  be  seen  along  the  railroad  for  the  distance 
of  a  third  of  a  mile,  forming  precipitous  cliffs,  from  thirty  to  forty 
feet  high. 

The  railway  now  passes  through  nearly  level  land,  and  no  rock 
exposures  are  to  be  seen  in  its  immediate  vicinity,  until  we  get  be- 
yond the  24th  mile  post  from  St.  Louis.  Here  we  again  find  the 
lower  Trenton  rocks,  at  first  in  perpendicular  walls,  twenty  feet  high,, 
but  soon  afterwards  they  attain  to  the  height  of  from  fifty  to  seventy 
feet,  forming  bold  and  isolated  cliffs,  near  the  tops  of  the  hills. 

A  quarter  of  a  mile  before  we  reached  Hamilton  Creek,  the  following  section 
was  observed,  counting  from  below  upwards :  — 

1.  — Blue  argillaceous  limestone,  in  moderately  thick  beds,        .        15  ft. 

2.  —  Heavy-bedded,  buff  magnesian  limestone,  passing  upwards  into 

cream-colored  layers  of  the  same, 55  ft. 

3. — Compact,  close-textured,  brittle  limestone,  of  drab  color,  some 

of  the  layers  containing  vermiform  cavities,        .       .       .46  ft. 
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The  lower  seventy  feet  of  this  rook  is  the  1st  Magnesian  Limestone,  of  your 
general  section ;  and  some  of  the  beds  towards  the  upper  part  contain,  in  great  pro- 
fusion, the  casts  of  a  small  CytMre,  which  I  have  described  in  the  Palseontology  un- 
der the  name  of  Cythere  sublaevis.  Some  layers,  four  feet  thick,  are  composed  al- 
most entirely  of  this  little  Crustacean.  The  superior  strata  of  this  section  contain 
Orthis,  Leptaena  and  an  Ormoceras,  very  similar  to,  if  not  identical  with,  a  species  of 
the  Black  River  Limestone  of  New  York ;  but,  until  we  have  found  a  greater  variety 
of  fossils  for  examination,  it  would,  perhaps,  be  unsafe  to  pronounce  the  beds  we 
are  now  noticing  identical  with  that  group. 

Just  beyond  Hamilton  Creek,  the  lat  Magnesian  Limestone  is 
exposed  to  the  height  of  forty-three  feet.  It  consists  of  grayish, 
buff  magnesian  limestone,  in  thick  layers,  with  intercalations  of  ar- 
gillo-magnesian  limestone,  and  continues  along  the  north  side  of  the 
railroad  for  the  distance  of  three  miles,  forming  perpendicular  walls, 
from  five  to  twenty-five  feet  high,  and  frequently  presenting  a 
remarkably  banded  appearance.  Near  the  27th  mile  post  they  ex- 
hibit an  undulating  character. 

In  a  ravine,  on  the  north  side  of  the  railroad,  about  three-quar- 
ters of  a  mile  east  of  AUenton,  we  first  encountered  the  Saccharoidal 
Sandstone  of  your  general  section.  It  occurs  in  massive  bedSj  of  a 
ferruginous  brown  color,  and  is  composed  of  moderately  fine  quartz 
grains,  rather  loosely  cemented. 

Near  AUenton,  the  1st  Magnesian  Iiimestone  is  quarried  in  the 
adjacent  hills,*  and  on  the  west  side  of  Fox  Creek  it  again  appears 
in  a  ledge,  sixteen  feet  high.  At  the  latter  locality,  I  observed 
Cythere  sublaevis  and  elongated  cylindrical  bodies,  which  appear 
to  be  casts  of  the  columns  of  Unorinites. 

The  next  exposure,  near  the  railroad,  is  about  a  mile  north-east 
of  Franklin,  where  we  find  a  cut  through  the  sandstone  to  the  depth 
of  twenty-five  feet.  The  rock  lies  in'heavy  beds,  and  consists  of  fine 
grains  of  colorless  quartz,  usually  so  loosely  cemented,  that,  when 
struck  with  the  hammer,  it  falls  to  fine  sand.  It  occupies  the  same 
geological  position,  and  in  its  lithological  character  resembles  the 
white  sandrock  of  Ste.  Genevieve  county,  large  quantities  of  which 
are  shipped  annually  to  Pittsburgh. and  other  points  for  the  manu- 
facture of  glass. 

A  short  distance  beyond:  this  place  are  perpendicular  escarp- 


*Tlirotigli  the  politeneBB  of  Dr.  H,  King,  o(  St.  Louis,  I  have  been  permittad  to  examine  frag- 
ments of  a  straightohambered  skell,  of  huge  dimeflBiqna,  probably  belonging  to  the  genus  Endoceraa 
of  Prof.  Hall,  which,  when  perfect,  must  have  exceeded  ten  feet  In  length.  Ho  in£>rms  me  that  it 
was  obtained  ftom  the  quarry,  near  AUenton. 
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ments  of  the  Saccharoidal  Sandstone,  fifty  feet  high ;  then  succeeds 
a  talus  of  thirty-six  feet,  above  which  we  find  the  1st  Magnesian 
Limestone,  about  twenty  feet  exposed,  consisting  of  buff  and  gray 
magnesian  rock,  somewhat  porous,  and  containing  a  good  deal  of  calc 
spar.  A  large  part  of  the  sandstone  at  this  place  is  colored  with 
oxide  of  iron. 

■Within  a  quarter  of  a  mile  of  Franklin,  and  a  few  hundred  yards  from  the  rail- 
road, the  hills  are  250  .feet  high ;  and  here  we  find  the  Saccharoidal  Sandstone  occu- 
pying their  bases,  above  which  is  the  IstMagnesiap  Limestone,  presenting  the  charac- 
ters already  noticed ;  and  on  the  "whole,  rests  the  Black  River  and  Trenton  Lime- 
stones, with  their  characteristic  fossils. 

Having  now  completed  an  account  of  the  geological  formation  along  the  line  of 
the  Pacific  Railroad,.!  will  next  describe  them  as  they  appear  in  other  parts  of  the 
county,  beginning  with  the  uppermost,  and  speaking  of  them  in  descending  order. 

Bluff,  or  Loess.  ■. —  In  sinking  wells,  and  in  excavations  for  roads 
and  other  purposes,  we  usually  find  between  the  soil  and  older  strati- 
fied rocks  of  the  county,  the  Bluff  Formation  of  the  general  vertical 
section,  varying  in  thickness  from  ten  to  forty  feet,  and  consisting 
of  clay,  sand,  sandy  loam,  and  sometimes  fine  gravel.  These  de- 
posits may,  also,  be  frequently  seen  to  good  advantage  along  the 
courses  of  the  streams,  where  they  appear  often  in  vertical  cliffs. 

At  St.  Louis,  Carondelet,  and  other  localities  in  the  county,  I  have  observed  the 
characteristic  terrestrial  and  fluviatUe  shells  of  the  formation  pertaining  to  the  genera 
ITelix,  Pupa,  Phym,  Limnea  and  PlanorUsi  Fossil  bones  of  the  Mastodon  [M.  gigan- 
ims)  have  also  recently  been  found  in  these  deposits,  at  St.  Louis,  during  an  excava- 
tion for  a  sewer,  -near  Flora  Garden,  in  the  southern  part  of  the  city.  They  were 
discovered  at  the  depth  of  about  sixteen  feet  beneath  the  surface,  and  consisted  of 
two  teeth,  nearly  perfect,  and  fragments  of  other  bones,  which  crumbled  on  exposure 
to  the  air.  This  is  the  only  locality  in  the  county,  known  to  me,  where  the  remains 
of  fossil  quadrupeds  have  been  encountered. 

Referring  to  the  section  at  the  commencement  of  this  report,  and  to  your  report, 
for  further  details  with  regard  to  the  lithological  character  of  this  formation,  I  will 
here  merely  notice  some  points  where  it  may  be  seen  to  the  best  advantage. 

It  is  finely  displayed  at  the  Mound,  in  North  St.  Louis,  where  a  out  has  been 
made  through  it  to  the  depth  of  nearly  thirty  feet.  At  the  Bremen  quarries,  a 
thickness  of  twenty-five  feet  is  exposed,  passing  downwards  into- a  bed  of  gravel, 
about  a  foot  thick,  which  rests  on  the  St.  Louis  Limestone.  Instructive  sections  of 
these  deposits  may  also  be  seen  in  South  St.  Louis,  near  the  Arsenal,  in  Carondelet, 
and  at  various  points  along  the  St.  Charles  and  Bon  Homme  roads. 

The  clays  of  this  formation  are  well  fitted  for  the  manufacture  of  bricks,  for 
which  purpose  they  are  extensively  employed  in  almost  every  part  of  the  county. 
They,  also,  furnish  materials  for  the  coarser  kinds  of  pottery. 

CAEBONIIBEOUS  SYSTEM. 

This  system  is  largely  developed  in  St.  Louis  county.     It  forms 
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the  underlying  rock  over  nearly  four-fifths  of  its  entire  extent,  reach- 
ing from  the  Mississippi  river  westward,  to  within  from  six  to  ten 
miles  of  the  western  boundary.  All  the  formations  of  the  system 
given  in  the  general  vertical  section,  from  the  Middle  Coal  Series  to 
the  Encrinital  Limestone  inclusive,  are  here  represented ;  and  I  will 
now  describe  them,  commencing  with  the  highest,  and  proceeding  in 
the  descending  order. 

Coal  Measures.  —  This  formation,  so  important  in  an  economical 
point  of  view,  occupies  an  area  of  about  one  hundred  and  sixty  square 
miles,  and  lies  chiefly  in  the  north-east  portion  of  the  county.  In 
the  accompanying  geological  map,  I  have  laid  down  its  boundaries, 
from  which  you  will  obtain  a  better  idea  of  its  range  and  extent, 
than  from  a  written  description. 

Although  its  limits  are  quite  extensive,  I  think  I  may  safely 
assert  that  only  the  middle  and  inferior  portions,  observed  by  your- 
self, on  the  Missouri  river,  occur  in  the  district  under  notice.  And 
the  former,  I  have  been  able  to  identify  only  in  a  single  locality: 
viz.,  at  Charbonniere,  on  the  Missouri  river.  The  section  here,  in 
the  descending  order,  is  — 

No.  1. — Slope,  covered  by  soil  and  trees,  .        .        .        .        60  ft. 

No.  2.  —  Bough,  light  gray,  compact  limestone,  in  masses,  embedded 

in  clay, 6  ft. 

No.  3. — Light-colored,  impure  fire-clay? 6  ft. 

No.  4.  —  Hard,  compact,  light  bluish  gray,  hydraulic  limestone,  in 

uneven  masses, 2  ft. 

No.  5.  —  Yellow,  argillaceous  shale,  with  ochreous  stains,        •   ,  8  ft. 

No.  6.  — Purple,  sandy  shale,  with  fine  micaceous  particles  dissemi- 
nated,       . 13  ft. 

No.  7.  —  Bluish,  argillaceous  shale, 46- ft. 

No.  8.  —  Dark  greenish  and  reddish  fossiliferous  shale,        .        .  6  ft. 

No.  9. — Dark  sandy  shale, 8  ft. 

No.  10. — Seam  of  coal, 

The  compact  limestones  of  the  above  sections  (Nos.  2  and'  4)  abound  in  fossils, 
and  they  are_  usually  well  preserved.  The  most  common  species  are  Chonetes 
meioloba,  Froductus  costatus,  P.  punotatus,  P.  splmdens,  P.  Wabashmsis,  Spirifer 
lineatus,  Fusulina  cylindrica,  and  remains  of  Orinoidea.  The  dark  shale,  at  the  base 
of  the  section  (No.  8),  is  also  filled  with  fossils,  chiefly  Chonetes,  of  the  following 
species,  recently  described  by  Drs.  Norwood  and  Pratten,  of  the  Illinois  Geological 
Survey :  C.  Vemmiliana,  C.  Smithi  and  O.  mesoloba. 

At  the  time  of  my  visit  to  this  locality,  the  coal  seam  was  beneath  the  surface 
of  the  Missouri,  and  could  not  be  seen.  I  was  informed,  however,  that  its  thickness 
is  about  eighteen  inches. 

The  next  rock  we  meet  with  in  the  descending  order,  is  the 
Micaceous  Sandstone,  which  constitutes  the  superior  part  of  our 
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Lower  Coal  Series.  If  we  commence  at  a  point  on  the  Natural 
Bridge  Plank-road,  about  six  and  a  half  miles  from  St.  Louis,  and 
draw  a  line  in  a  direction  nearly  north,  to  within  a  short  distance  of 
Cold-Water  Creek,  such  a  line  will  pretty  nearly  represent  the 
western  boundary  of  the  principal  sandstone  district  in  the  county. 
Within  this  line,  it  forms  the  prevailing  rock  oyer  a  space  of  from 
thirty  to  thirty-five  square  miles,  or  to  within  a  short  distance  of 
the  eastern  limit  of  the  coal  formation. 

A  fine  exhibition  of  this  sandstone  may  be  seen  on  the  North  Missouri  Railroad, 
between  seven  and  eight  miles  from  St.  touis,  where  is  a  out  through  it,  of  about 
five  hundred  yards  in  length,  and  twenty-two  feet  in  depth.  It  consists  of  soft, 
brown,  fine-grained  micaceous  sandstone,  thick-bedded,  and  crumbling  readily  on 
exposure  to  the  air.  Some  of  the  layers  contain  imperfect  impressions  of  Calamites, 
Lepidodendron,  and  dark  stains  o^carboijaceous  matter.  At  the  south-western  ex- 
tremity of  the  out,  the  sandstone  is  seen  resting  on  a  stratum  of  fire-clay,  about  five 
feet  thick. 

This  sandstone  may,  also,-  be  seen  in  the  bluffs  that  skirt  the'bottom  lands  of  the 
Mississippi,  in  Town.  46,  R.  7  B. 

On  the  top  of  a  high  ridge,  about  seven  and  a  half  miles  from  St.  Louis,  on  Mr. 
Claire's  land,  near  the  Natural  Bridge  Plank-road,  a  well  was  excavated  to  the  depth 
of  eighty  feet,  the  lower  fifty  or  sixty  feet  being  through  the  Micaceous  Sandstone, 
filled  with  remains  of  fossil  plants. 

A  couple  of  miles  beyond  this  place,  in  the  north-east  quarter  of  Sec.  14,  Town. 
46,  R.  6,  is  a  quarry  in  this  sandstone,  whence  is  obtained  the  rock  used  in  the  con- 
struction of  bridges  and  culverts  on  the  North  Missouri  Railroad,  between  the  fourth 
and  ninth  sections.  It  consists,  at  its  upper  part,  of  soft,  fine-grained  ferruginous 
sandstone,  and  below  of  bluish  gray  sandstone,  with  nodules  of  argillaceous  sand- 
stone embedded.  The  beds  are  easily  wrought,  blocks  of  large  size  being  obtained 
without  much  difficulty.     The  upper  layers  are  regarded  as  being  the  best. 

Another  quarry  of  this  sandstone  is  situated  near  the  Old  Bon  Homme  road, 
in  the  south-east  quarter  of  Sec.  5,  Town.  45,  R.  6  E.  It  is  very  similar  to  the 
last,  but  is  of  a  darker  color,  rather  more  compact,  and  occurs  in  thinner  beds. 
This  rock  has  been  quarried  and  conveyed  to  St.  Louis,  a  distance  of  about  eleven 
miles,  for  building  purposes.  Near  the  quarry,  on  the  same  quarter  section,  a  well 
has  been  sunk  to  the  depth  of  seventy-five  f«et,  and,  I  am  informed,  they  first  passed 
through  about  thirty-four  feet  of  Quaternary  Deposits ;  then  forty  feet  of  sandstone, 
and  reached  a  hard,  dark  bluish  gray  limestone,  in  which  I  found  Chonetes  meaoloba 
and  JProductus  splendens. 

The  sandstone  we  are  noticing  always  contains  a  considerable  proportion  of  mica 
and  traces  of  coal  plants,  by  which  it  can  readily  be  distinguished  from  the  older 
sandstones.  The  fossils,  however,  owing  to  the  loose  and  crumbling  character  of  the 
rock,  are  always  badly  preserved.  The  same  quality,  also,  renders  it,  in  general, 
unfit  as  a  material  for  construction. 

On  the  Hall's  Ferry  Plank-road  the  piers  of  bridges  and  culverts,  constructed 
of  this  rock,  are  rapidly  crumbling  away.  The  strata,  at  the  two  quarries  above 
mentioned,  are  the  best  that  I  have  seen,  but  even  these,  in  my  opinion,  are  far  infe- 
rior to  many  of  the  limestones  of  the  county. 

I  have  not  been  able  to  observe  the  total  thickness  of  this  sand- 
M — ir. 
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stone,  at  any  locality  in  the  county,  but  it  may  be  estimated  at  from 
sixty  to  seventy  feet. 

Beneath  the  sandstone  I  have  just  described,  and  above  the  St. 
Louis  Limestone,  we  find  those  members  of  the  Lower  Coal  Series 
in  which,  probably,  occur  all  the  important  deposits  of  coal  in  the 
county.  These  prevail  over  about  two-thirds  of  the  whole  area  occu- 
pied by  the  Coal  Formation,  and  consist  of  beds  of  clay,  fire-clay, 
limestone,  shale  and  coal.  They  are  perfectly  characterized  by  the 
fossils,  which,  in  the  limestone  and  the  clays  directly  in  contact 
with  it,  are  sometimes  exceedingly  abundant.  The  most  frequently 
occurring  forms  are  Ohonetes  mesoloha,  Ohonetes  Smithi,  Productus 
costatus,  P.  splendens,  Spirifer  lineatus  and  Fusulina  eylindrica; 
and  so  characteristic  are  these  species,  that  I  have  not  failed  to  detect 
them  at  a  single  locality.  The  Formation  is  often  concealed  from 
view  by  an  extensive  layer  of  Quaternary  Deposits,  so  that,  in  gene- 
ral, the  best  sections  of  the  difiFerent  beds  are  to  be  found  in  shafts 
at  the  coal-mines. 

The  subjoined  sections,  obtained  at  several  different  localities,'  are  examples 
representing  the  order  of  superposition  most  frequently  observed  in  this  county. 

At  Gartside's  Coal-Mines,  near  the  City  Farm,  three  and  a  half  miles  south- 
west of  St.  Louis,  the  section  is :  — 

1.  — Soil  and  bluff  deposit,     ...                      ...  20  ft. 

2.— Blue  clay,  .........  12  ft. 

'3.  —  Bluish  gray,  compact,  fine-grained  hydraulic  limestone  witli?  ProduduSj 

Chonetes  and  ^usidinOf    .           .           .           .           .           .           .  7  ft. 

4.  —  Dark  indurated  Bhale,     .           .           .           .           .           .           ,  •  4  ft. 

6.— Coal, .  4  to  5  ft. 

6.— Eire-day,   .........  Oft. 

At  Mr.  B.  F.  Buchanan's,  on  the  west  side  of  the  River  Des  Peres,  six  miles 
west  of  St.  Louis,  the  order  observed  is :  — 

1.  — Yellow  day,    ........  5     ft. 

2.  —  Ijight-colored  sandy  clay,    .  .....  4ft.. 

3.; — Masses  of  limestone  embedded  in  red  clay  ("tumbling  rock  "),  .  6      ft. 

4.— Kedday, 6      ft. 

6. — Blue  clay,       ........  7      ft. 

6.— Light  gray  earthy  limestone,          .....  3}^  ft. 

7. — Very  compact,  hard,  dark  gray  limestone,             ,           .           .  2^  ft. 

8. —  Dark  blue  shale,       .           .           .           .           .           .           .  2      ft. 

9.— Coal, 5      ft. 

10. — Slope  (rocks  unexposed),        ......  80      ft. 

11. — ^  St.  Louis  Limestone,            ......  26     ft. 

At  Watkins'  coal-bank,  near  the  Mississippi,  in  the  south-east  corner  of  Town. 
47,  R.  7  E.,  the  section  commencing  beneath  the  Bluff  Formation  is:  — 

1.— Yellow  and  ash-colored  tough  clay,      .....  3  inches. 

2. — ^  Ash-colored  fire-clay,       .  .  .  .  ,  .  .  2  ft.  6      " 

3.—  Blue  day  with  masses  of  dark  hydraulic  limestone,  containing  ProductuSt 

ChoneteSf  etc.j         ........  1ft, 

4.~-Seam  Of  coal,       ........  18     " 
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6.— Darkflre-clay,      ........  2  ft. 

6.  — White  flre-day,    .          .          .          .          .          .          .          .  3  to   6  ft. 

7. — White  and  brown,  ferruginous,  flne.^rained  sandstope,  in  thin  layers,  10  to  15  ft. 

8.  —  Archimedeg  Limestone,  exposed  in  the  bed  of  Watl^ins'  Creels,     .  0  ft. 

At  this  place  the  St.  Louis  Limestone  appears  to  be  wanting,  and  the  Coal 
Measures  are  separated  from  the  Archimedes  Limestone  by  merely  a  few  feet  of 
sandstone,  which,  doubtless,  represents  the  Ferruginous  Sandstone  of  the  general 
section. 

Coal.  —  This  important  mineral  substance  has  been  chiefly  mined  along  the 
southern  edge  of  the  Formation.  All  the  workings  here  are  on  the  same  stratum, 
which  varies  from  two  to  five  feet  in  thickness,  and  is  nearly  horizontal.  At  Gart^ 
side's  Mines  a  number  of  shafts  have  been  sunk,  of  an  average  depth  of  about 
forty  feet,  to  the  coal-bed.  The  latter  consists  of  several  layers,  with  thin  partings 
of  clay  and  iron  pyrites  interstratified,  the  aggregate  thickness  being  about  five 
feet.  The  average  thickness  of  the  workable  coal  is  about  three  feet  six  inches. 
Sometimes  it  dwindles  down,  very  suddenly,  to  two  feet,  for  a  few  yards,  and  then 
as  suddenly  attains  its  usual  thickness  again. 

On  land  belonging  to  Mr.  Russell,  a  .third  of  a  jmile  south  of  Gartside's,  coal 
crops  out  on  the  western  slope  of  a  hill  fifty  feet  below  the  top.  The  bed  is  worked 
by  Mr.  Kussell,  by  means  of  five  shafts,  sunk  on  the  top  of  the  hill. 

The  deepest  of  these  is  forty-five  feet,  the  shallowest  thirty  feet,  and, the  bed  of 
coal  varies  from  four  feet  eight  inches  to  five  feet  in  thickness.  During  the  winter 
•  months  about  fifty  hands  are  employed  here  in  working  the  coal,  and  the  average 
quantity  extracted  per  day  is  about  eighty  bushels  to  the  hand.  The  subjoined  dia- 
gram exhibits  a  vertical  section  of  the  coal  strata  at  this  place.  The  first  layer  be- 
neath the  surface  represents  the  Quaternary  deposits,  twenty-three  feet ;  the  second, 
"  tumbling  rook,"  consisting  of  masses  of  limestone  embedded  in  clay ;  the  third, 
main  rock,  or  gray  hydraulic  limestone;  the  fourth,  blue  clay;  the  fifth,  dark 
shale;  the  sixth,  coal;  and  the  seventh,  gray  fire-clay. 


SECTION  AT  RUSSELL'S  COAL  MINE. 

But  the  mines  that  have  been,  probably,  worked  most  extensively  in  the  county, 
are  those  of  Messrs.  Hunt  &  McDonald,  situated  in  the  Prairie  des  Noyera,  on  the 
west  side  of  Grand  Avenue,  three  miles  from  the  Court-House.  The  land  here  is 
about  of  the  same  elevation  as  at  Russell's  Mines,  and-  the  coal  is  reached  by  a  num- 
ber of  shafts,  which  vary  from  twenty-two  to  thirty-eight  feet  in  depth.  The  bed  is 
from  three  to  six  feet  thick,  but  the  common  thickness  of  the  workable  coal  is  about 
five  feet.  Mr.  Hunt.informed  me  that,  during  the  summer  months,  he  employs  about 
sixty  hands,  and,  during  the  winter,  one  hundred  and  fifty.  Messrs.  Hunt  &  Mc- 
Donald sunk  an  Artesian  well  on  their  land  to  the  depth  of  one  hundred  feet,  and,  at 
twenty  feet  below  the  bed  now  being  worked,  struck  another  stratum  of  coal, 
M — II. — 2 
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eighteen  inches  thick.  This  fact  is  of  some  importance,  as  showing  the  existence  of 
more  than  one  bed  in  this  part  of  the  coal  district.  It  is  very  probable  that  this 
eighteen-inch  stratum  is  coextensive  with  the  thick  bed  above  it. 

South  of  Hunt's,  are  Morrow  and  lIcGreggor's  coal  mines,  on  the  west  side  of 
"  the  Gravois  road ;  and  a  short  distance  further,  in  the  same  direction,  is  Peter 
Delore's,  on  the  east  side  of  the  road.  At  both  of  these  places,  the  bed  of  workable 
coal  is  about  three  and  a  half  feet  thick.  I  might  mention  numerous  other  points 
where  coal  is  profitably  mined  in  the  southern  part  of  the  coal  area ;  but,  as  all  the 
workings  are  on  the  same  bed,  it  would  serve  no  good  purpose. 

About  four  miles  west  of  the  Court-Honse,  on  the  Clayton  road,  a  seam  of  im- 
pure coal,  from  eight  to  ten  inches  thick,  shows  itself  at  an  elevation  of  fifly  feet  above 
the  bed  of  the  Elver  des  Peres.  It  is  underlaid  by  fire-clay,  beneath  which  is  compact 
gray  limestone,  containing  Chonetes  meaoloba,  Froductua  Wabaehensu,  and  FmuUiia. 
A  third  of  a  mile  further  west,  on  Chouteau's  land,  a  bed  of  coal,  thirty-one  inches 
thick,  is  worked  considerably  below  the  level  of  the  last-mentioned  seam,  the  fossil- 
iferous  limestone  "being  here  about  four  feet  above  the  coal.  This  bed  is,  doubtless, 
the  same  as  that  worked  at  Russell's,  and  other  points  in  the  Prairie  des  Noyers, 
while  the  eight-inch  seam,  seen  in  the  road,  is  undoubtedly  a  distinct  stratum  lying 
above  it.  It  is,  therefore,  pretty  evident,  that  we  have  in  St.  Louis  county,  at  least 
three  beds  of  coal,  beneath  the  ferruginous  sandstone :  viz.,  an  eighteen-inch  stra- 
tum below,  and  an  eight-inch  stratum  above  the  main  workable  bed. 

On  land  belonging  to  Mr.  Shreve,  four  miles  from  the  Court-House,  a  coal-bed, 
one  foot  thick,  appears  in  the  side  of  a  hUl,  about  ten  feet  above  the  bed  of  a  small 
branch  of  Maline  Creek. 

On  the  St.  Charles  McAdamized  road,  a  short  distance  beyond  Prairie  Place,  I 
was  informed  that  a  thin  seam  of  coal  was  struck  in  excavating  a  well. 

South  of  the  Clayton  road,  in  Sec.  17  of  Town.  45,  R.  6  E.,  on  Mrs.  McCutchan's 
land,  an  eight-inch  seam  of  coal  crops  out  near  the  base  of  a  hill.  It  is  of  inferior 
quality,  and  too  light  for  blacksmiths'  use.  On  Mr.  Philip  Litzinger's  land,  south- 
west quarter  of  north-west  quarter,  of  Sec.  18,  Town.  45,  R.  6  E.,  in  sinking  a  well 
on  the  top  of  a  hill,  the  same  bed  was  struck,  thirty-eight  feet  below  the  surface. 
Coal,  also,,  occurs  on  Mr.  Fitzgerald's  land,  south  of  the  Bon  Homme  road,  about 
fifteen  miles  from  St.  Louis. 

The  coal  of  this  county  is  all  of  the  bituminous  variety,  burns  with  a  good 
flame,  and  yields  a  gray  ash.  Sometimes  it  contains  a  good  deal  of  sulphuret  of 
iron,  in  the  form  of  thin  leaf^ike  laminse,  and  at  others,  it  is  comparatively  free 
from  this  substance.  It,  also,  frequently  contains  very  thin  plates  of  crystalline 
carbonate  of  lime,  generally  vertical,  but  sometimes  horizontal  and  oblique. 

It  is  extremely  rare  to  find  fossil  plants  in  the  coal,  sufficiently  well  preserved 
to  enable  one  to  make  out,  with  any  degree  of  satisfaction,  even  their  generic  charac- 
ters. They  are  always  converted  into  soft  charcoal,  that  may  frequently  be  seen 
along  the  planes  of  stratification.  In  a  few  instances,  I  have  detected  the  stroctnre 
of  Calamiies  and  Equisttae. 

Mre-clay. —  This  highly  useful  substance  may  be  said  to  occur  in  almost  inex- 
haustible quantities  in  the  Coal  Measures  of  St.  Louis  county,  as  it  forms  the  under- 
lie of  the  workable  coal-bed  at  nearly  every  locality  that  I  have  examined ;  and 
it,  also,  frequently  exists  between  that  bed  and  the  thinner  seams  above  and  below  it. 
About  four  miles  from  the  Court-House,  between  the  Bellefontaine  road  and 
New  Bremen  Cemetery,  it  is  extensively  manufactured  into  fire-bricks,  by  Mr.  Ham- 
bleton.    The  bank  here  presents  the  following  section  in  descending  ord»  -.  — 
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1.— Yellow  ferruginous  impure  fire-clAy,  .  .  .  .  6  ft. 

2. — Light  gi-ay  fire-clay,        ......  .  1ft. 

3. — Coarse  fenniginous  clay,  ......  4  in.     ' 

4.  — ^Variegated  gray  and  purple  fire-clay,  .  .  .  .  8  ft. 

The  bed  at  the  base  of  the  section  is  considered  the  purest  variety  ;*  that  at  the  . 
top  does  not  answer  a  good  pvirpose.j-    In  the  manufacture  of  fire-bricks,  the  former 
is  generally  mixed  Tvith  a  gray  fire-clay  that  occurs  directly  under  the  coal-seam, 
on  Mr.  Shreve's  land,  a  quarter  of  a  mile  west  of  the  locality  under  notice.     The 
mixture  of  the  two  clays  makes  an  excellent  quality  of  fire-bricks. 

Hydraulic  Lime.  —  The  gray  compact  limestone,  lying  above  the  thick  coal-bed, 
known  at  the  coal-mines  under  the  name  of  "Main  Rock,"  exhibits  frequently,  the 
external  characters  of  hydraulic  limestone,  and  sometimes,  also,  the  "Tumbling 
Bock,"  which  lies  above  it.  It  will  be  necessary,  ho'wever,  to  test  them,  to  enable 
us  to  determine  with  certainty  whether  they  are  suitable  for  this  purpose. 

Ferruginous  Sandstone.  —  This  rock,  which  is  the  next  below  the  Coal  Measures, 
is  to  be  seen  only  at  a  few  points  in  the  county.  The  best  exhibition  of  it  occurs  at 
Emerson's  quarry,  near  the  Bon  Homme  road,  about  fourteen  miles  a  little  north  of 
west  from  St.  Louis.  At  this  locality,  it  displays  a  thickness  of  twenty-five  feet; 
and  above  it,  we  find  the  clays  and  limestones  of  the  Coal  Measures.  It  occurs  in 
beds  from  four  to  five  feet  thick,  and  in  its  lithological  appearance  resembles  very 
closely  the  Saccharoidal  Sandstone.  When  first  taken  from  the  quarry  it  is  quite 
soft,  but  it  hardens  somewhat  after  being  exposed  to  the  air.  This  sandstone,  also, 
occurs  at  Cheltenham  Sulphur  Springs,  where  it  is  found  directly  above  the  St. 
Louis  Limestone.  Again,  it  is  met  with  in  the  bed  of  a  small  branch  of  Maliue 
Creek,  near  Hamilton's  fire-clay  bank.  Here  it  is  partly  a  white  and  partly  a  dirty 
ferruginous  friable  sandstone.  The  sandstone  already  mentioned  as  occurring  be- 
neath the  coal-bed  at  Watkins',  on  the  Mississippi  river,  also  belongs  to  this  forma- 
tion. It  here  occurs  in  layers  from  a  fourth  to  six  inches  in  thickness,  and  is  made 
up  of  fine  quartzose  particles,  cemented  with  a  silicious  paste.  Some  of  the  beds 
are  pure  white,  others  are  stained  with  oxide  of  iron. 
,  The  St.  Louis  Limestone,  which  in  the  descending  series  succeeds  the  Ferruginous 
Sandstone,  is  a  highly  important  member  of  the  Carboniferous  System  in  St.  Louis 
county,  and  its  development  here  is  greater  than  has  been  observed  elsewhere  in 
the  State.  Its  lithological  characters  have  been  described  at  length  in  my  account 
of  the  Mississippi  river  section.  In  the  northern  part  of  the  county  it  forms  a  belt, 
estimated  at  from  two  to  three  miles  in  width,  and  about  nine  miles  in  length,  lying  be- 


=^  According  to  Dr.  Litton's  analysis,  a  specimen,  dried  at  212°  Fall.,  yielded — 

Silica,           .       ■ 63.94 

Alumina,  witll  some  peroxide  of  iron,           .           .           *           .           .  33.73 

Lime,           ..........  1-17 

Magnesia,    ..........  trace. 

"  Water, 10-94 

99.78 

f  Dr.  Litton's  analysis  of  this  clay  resulted  as  follows,  di-ied  at  212°  Fah.:  — 

SUica, 66.25 

Alumina,  with  very  little  peroxide  of  iron,     .....  29.85 

Lime, 1-03 

Magnesia,     ..........  trace. 

Water H-H 

Alkalies  and  carbonic  acid?         ......  ^ot  determined. 

98.24 
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tween  the  Coal  Measures  and  the  Missouri.  Just  below  Belle-Fontaine,  the  upper  part 
of  the  formation  is  exposed  on  the  shore  of  the  river  td  the  height  of  forty  feet.  Op- 
posite the  site  of  the  old  fort,  and  for  some  distance  above,  it  forms  perpendicular 
walls  on  the  river,  from  ten  to  twenty  feet  high. 

It  shows  itself  in  an  irregular  patch,  in  Sec.  33  and  34,  of  Town.  46  N.,  K.  6  E. 
In  Sec.  33,  it  has  been  quarried  somewhat  extensively  on  land  belonging  to  Mr.  Un- 
derwood, for  macadamizing  the  St.  Charles  road.  At  the  base  of  the  quarry,  is  five 
feet  of  thick-bedded,  brittle,  compact,  pure  limestone,  of  fine  texture,  above  which  is 
a  foot  of  hard,  bluish  gray  magnesian  limestone,  and  the  whole  is  surmounted  by  five 
feet  of  buff,  earthy-looking  magnesian  limestone,  in  beds  two  and  a  half  feet  thick. 
Watson's  quarry,  a  half  mile  west  of  this  place,  is  also  in  the  upper  part  of  the  St. 
Louis  Limestone.  The  rock  here  is  very  compact,  of  a  gray  color,  and  contains  a 
good  deal  of  chert.  In  the  township  in  which  St.  Louis  is  situated  (Town.  45  N., 
E.  7  E.),  it  occupies  all  the  space  between  the  Mississippi  and  the  eastern  boundary 
of  the  Coal  Measures ;  and  south  of  this  township,  continues  almost  to  the  extremity 
of  the  county,  forming  a  broad  belt  along  the  Mississippi,  whose  width  from  east  to 
west  is  from  six  to  nine  miles.  Again  it  skirts  the  south-western  margin  of  the  Coal 
Measures,  in  Town.  45  and  46,  K.  5  and  6  E.,  appearing  over  a  district  from  one  to 
five  miles  in  width ;  its  greatest  development  here  being  in  Town.  45,  R.  6. 

Excellent  exposures  of  this  formation  are  to  be  seen  at  the  numerous  quarries 
in  and  about  St.  Louis  and  Bremen,  on  the  River  des  Peres  and  Gravois  Creek. 

The  Fossils  will  be  found  in  Catalogue  No.  III.,  and  aU  the  species  there  enume- 
rated were  found  in  this  county. 

It  has  not  been  possible  to  see  its  entire  thickness  at  one  point ;  but,  from  careful 
observation  on  the  different  beds,  at  a  number  of  places,  I  estimate  itat  about  250  feet. 
As  a  material  for  construction,  the  St.  Louis  Limestone  is,  in  my  opinion,  not  sur- 
passed by  any  rock  in  the  county.  It  is  durable,  dresses  well,  and,  save  some  of  the 
very  uppermost  layers,  is  remarkably  free  from  chert.  The  compact  beds,  near  the 
top  of  the  formation,  containing  Palaechinus  multipora  and  Poteriocrinus  longidactylus, 
are,  perhaps,  the  best.  At  the  quarries,  near  the  river,  and  in  the  vicinity  of  the 
new  reservoir  in  St.  Louis,  slabs  may  be  obtained  from  two  or  three  inches  to  a# 
many  feet  in  thickness,  and  of  any  required  length  and  breadth. 

Lime.  —  The  numerous  lime-kilns  around  St.  Louis,  and,  in  fact,  wherever  the 
formation  occurs,  sufficiently  prove  its  value  for  making  quicklime.  In  my  Missis- 
sippi river  section  I  have  indicated  the  beds  that  are  to  be  preferred. 

Archimedes  Limestone.  —  This  formation  is  so  extensively  covered  with  superfi- 
cial deposits  In  this  county,  that  it  has  not  been  possible  to  trace  out  its  boundaries 
with  as  much  precision  as  could  have  been  desired.  On  the  State  road,  it  first  makes 
its  appearance  about  sixteen  miles  from  St  Louis,  and  from  thence  extends  west- 
ward for  the  distance  of  about  ten  miles.  Good  exposures  may  be  seen  in  the  neigh- 
borhood of  Manchester,  particularly  on  the  south  side  of  Grand  Glaize  Creek,  where 
several  quarries  have  been  opened  in  it.  The  strata  here  consist  chiefly  o^white 
limestone,  with  some  layers  of  chert  interstratified. 

From  the  State  road  it  extends  beyond  Creve  Coeur  Lake,  decreasing  in 
width  as  we  proceed  northward.  It  has  been  quarried  on  the  Bon  Homme  road,  a 
few  rods  west  of  Creve  Coeur  Creek,  and  used  for  constructing  the  bridge  over  that 
stream.  The  beds  here  are  the  same  as  are  being  wrought  for  the  Custom-House, 
at  St.  Louis.  The  lower  strata  are  from  three  to  four  feet  thick,  but  at  the  top  of 
the  quarry  they  are  thin-bedded.  Along  Creve  Coeur  Creek  the  Archimedes  Lime- 
stone may  be  seen  at  several  points,  presenting  the  characters  observed  on  the  Pacific 
Bailroad  at  the  two  tunnels. 
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At  the  Big  Bend  of  the  Meramec,  south  of  Barrett's  Station,  the  hills  are  about 
one  hundred  and  fifty  feet  high,  and  are  composed  entirely  of  this  formation,  abound- 
ing in  many  of  its  usual  fossils. 

On  the  west  bank  of  Merameo  River,  at  Penton,  it  appears  in  fissile  layers  of  a 
gray  color,  separated  by  thin  marly  partings.  In  addition  to  many  characteristic 
species  of  the  mass,  I  found  here  a  beautiful  variety  of  Pentremite,  irhich  I  have  de- 
scribed under  the  name  of  P.  curtus,  and  a  new  species  of  Capulus.  To  the  Palseon- 
tologist,  these  strata  are  very  interesting,  but  their  schistose  character  detracts  from 
their  value  as  a  building  material.  A  short  distance  from  the  river,  the  hills  attain 
a  height  of  about  a  hundred  and  twenty  feet ;  and  near  the  top,  is  a  quarry  in  the 
Archimedes  Limestone,  which  has  furnished  some  of  the  rook  for  macadamizing  the 
road  leading  from  St.  Louis  to  Hillsboro'.  This  rock  consists  of  brown  and  gray  sub- 
crystalline  and  earthy  limestone,  containing  cavities,  lined  with  calc  spar.  The 
beds  are  from  one  to  three  feet  thick,  and  have  the  appearance  of  a  good  building 
stone.  Fossils  are  not  so  abundant  as  in  the  inferior  beds  of  the  river  shore.  The 
most  characteristic  are  Productus  punctatus,  Orthis  umbraculum  and  Spirifer  striatus. 

Both  east  and  west  of  Fenton,  the  Archimedes  Limestone  forms  the  surface  rock 
for  two  or  three  miles,  and  it  also  passes  southward  from  this  place  into  Jefferson 
county,  forming,  on  the  Meramec,  hills  upwards  of  a  hundred  feet  high. 

The  qualities  of  this  rock,  as  a  building  material  and  lime-rock,  have  been 
already  mentioned  in  my  description  of  the  section  along  the  Pacific  Railroad ;  and 
its  fossils  are  enumerated  in  Catalogue  No.  IV. 

Eruyrinital  Limestone.  —  This  formation,  which  underlies  the  preceding,  occupies 
an  area  of  about  forty-five  square  miles  in  St.  Louis  county,  lying  chiefly  in  Town. 
44  N.,  Rs.  4  and  5  E.,  and  Town.  45  N.,  R.  4  E.  If  we  draw  a  line  diagonally  through 
the  latter  township,  from  the  middle  of  the  north  line  of  Sec.  2,  to  the  south  line  of 
Sec.  33,  we  shall  find  that  nearly  all  the  land  in  the  township,  west  of  such  a  line, 
is  underlaid  by  the  formation  under  notice.  In  Town.  44,  R.  4,  it  occupies  a  dis- 
trict from  one  and  a  half  to  two  miles  wide  on  the  north  and  east  sides,  and  in  Town. 
44,  R.  5,  prevails  in  the  two  western  tiers  of  sections. 

The  best  exhibition  of  the  Encrinital  Limestone  that  I  have  seen  in  the  county, 
is  on  the  sides  of  a  deep  ravine,  known  under  the  name  of  "  Stony  Hollow,"  in  Sec. 
7,  of  Town.  44,  R.  4  E.  Here  it  is  displayed  to  the  height  of  about  250  feet,  and  is 
composed  of  buff-colored,  earthy,  granular  limestone,  white  sub-crystalline  limestone 
and  chert,  in  beds  from  an  inch  to  five  feet  thick.  The  sub-crystalline  beds  are  a 
good  and  durable  building  stone,  and  have  been  quarried  at  two  or  three  points  in 
the  ravine  for  the  foundations  of  houses  in  the  neighborhood,  and  for  bridges  on 
the  State  road.  They  will  make  a  first-rate  article  of  quicklime,  and  may  at  ouce 
be  recognized  by  the  abundance  of  Crinoid  remains  they  contain,  some  beds  being 
almost  entirely  composed  of  these  beautiful  "  Lillies  of  the  Ocean."  I  obtained 
here  some  good  examples  of  Peniremiies  Sat/i  Platycrinus  planus,  and  Actinommis 
TOtundus.  And  among  the  Brachiopods,  Spirifer  Burlingtonensis  and  Orthis  Michelini. 
Near  the  foot  of  the  ravine,  the  Enci'inital  beds  are  found  resting  upon  a  compact 
bluish  gray  limestone  in  thin  strata,  which  resembles  very  much  portions  of  the  Che- 
mung Group. 

At  the  point  where  the  Howell's  Ferry  plank-road  crosses  Bon  Homme  Creek, 
there  is  an  exposure  of  about  thirty  feet  of  the  Encrinital  Limestone,  containing 
large  elliptical  spines  of  Encrinites  and  the  usual  characteristic  fossils  of  the  form- 
ation. It  again  appears  at  several  points  on  Caulk's  Creek,  a  small  tributary  of  Bon 
Homme  Creek,  and  also  on  both  sides  of  the  Meramec. 
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CHEMUNa  GKOUP. 
This  formation  is  but  little  developed  in  St.  Louis  county,  being  confined  to  a 
narrow  band,  scarcely  more  than  a  third  of  a  mile  wide,  and  which  I  have  only  ob- 
sierved  in  Town.  44  N.,  E.  4  B.  The  best  and  only  good  exhibition  of  it  is  to  be  seen 
on  the  Pacific  Railroad,  and  its  characters  there  have  been  described  at  suiScient 
length  in  the  earlier  part  of  this  report.  The  boundary  of  its  out-crop  is  represented 
on  the  geological  map  of  the  county  by  the  light  green  color. 

MWBR  SILmirAN  SYSTEM. 

In  this  county,  the  Chemung  rocks  appear  to  repose  directly  on  the  Trenton 
Limestone ;  the  Hudson  River  Group,  Upper  Silurian  and  Devonian  systems  having 
no  representatives. 

By  reference  to  the  geological  map,  it  will  be  seen  that  the  Lower  Silurian 
Rocks  occupy  the  whole  of  the  western  tier  of  townships,  and  also  extend  over  a 
considerable  district  of  country  in  Town'ps  43  and  44,  R.  4  E. 

The  Trenton  Limestone  here,  as  on  the  Mississippi,  may  be  separated  into  two 
Well-marked  divisions,  an  upper  white  sub-crystalline,  and  a  lower  bluish  gray  com- 
pact limestone.  Both  varieties  have  been  already  noticed  to  some  extent  in  the  de- 
scription of  the  railroad  section.  The  white  limestone  may  be  well  seen  along  the 
valley  of  Hamilton  Creek,  between  the  railroad  and  State  road,  and  about  a  mile  and 
a  half  from  the  former.  Here  it  exists  in  thick  and  thin  layers,  forming  abrupt 
cliffs  from  forty  to  fifty  feet  high,  and  might  be  quarried  to  excellent  advantage. 
It  appears  to  me  to  be  equal,  if  not  superior,  as  a  building  rock,  to  that  used  for  the 
columns  of  the  Court-House.  The  bluish  gray  compact  beds  are  exposed  on  the 
State  road,  where  it  crosses  Fox  Creek.  They  contain  Orihis  dispariUs,  0.  subae- 
guata,  Ulaenus  crasaicanda  and  an  Amhonychia.  These  layers  are  near  the  top  of 
the  hill ;  at  the  base,  the  rook  is  perforated  in  all  directions  by  vermiform  cavities, 
sometimes  lined  with  yellow  argillaceous  matter.  At  Melrose,  similar  beds  occur  on 
the  declivities  of  the  hills,  and  contain  a  great  number  of  fossils. 

Throughout  the  whole  course  of  Wild-Horse  Creek,  the  lower  Trenton  Limestone 
constitutes  the  entire  mass  of  the  hills,  which  are  from  one  hundred  to  two  hundred 
and  fifty  feet  high.  Near  their  bases,  the  limestone  strata  are  occasionally  separated 
by  beds  of  blue  and  gray  marl,  abounding  in  fossils. 

The  Xat  Magnesian  Limestone  and  Saceharoidal  Sandstone  have  bem  spoken  of  at 
sufficient  length  in  my  description  of  the  railroad  section. 
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PALiEONTOLOGY. 


DESCRIPTION  OF  NEW  SPECIES  OF  OKQANIC  REMAINS. 

The  foUowjng  descriptions  and  figures  of  new  organic  remains  from  the  rocks  of 
our  State,  embrace  only  such  species  as  are  characteristic  of  the  formations  in  which 
they  occur,  none  of  them  having  been  found  to  pass  from  one  into  another.  The 
illustrations  have  been  drawn  with  great  care,  by  Mr.  F.  B.  Meek,  one  of  the  prin- 
cipal assistants  in  the  Survey,  and  are  true  portraits  of  the  objects  they  are  intended 
to  represent.  The  examples  we  have  selected  form  but  a  very  small  part  of  the  new 
and  interesting  fossil  forms  that  have  been  discovered  in  the  strata  of  our  State. 
Already,  more  than  two  hundred  species,  unknown  to  science,  have  been  brought  to 
light,  and  there  is  every  reason  to  believe  that  many  more  will  be  added  to  the  list, 
after  our  rocks  have  been  more  fully  explored.  The  collections  made  by  Professor 
Swallow  from  the  upper  palaeozoic  rocks,  in  North  Missouri,  would  alone,  if  pro- 
perly illustrated,  occupy  a  large-sized  volume ;  and  such  a  volume  would  not  only 
be  an  important  contribution  to  science,  but  in  the  highest  degree  creditable  to  the 
State.  I  need  not  speak  here  of  the  value  of  fossil  remains  in  the  identification 
of  strata,  as  this  will,  doubtless,  be  sufficiently  dwelt  upon  by  Professor  Swallow. 


CRINOIDEA. 


GENUS  PENTREMITES— Say. 

PBNTREMITES  SATI*— SmJMiBD. 

PI.  B— Hg.  1— o,  b,  c.  d. 

Body  subglobose;  base  (pelvis,  Miller)  small,  concave,  eight-sided,  with  five 
angles  salient  and  three  retreating ;  two  of  the  pieces  are  broad  pentagonal,  and  one 
is  lozenge-shaped.  Fork  pieces  short,  forming  rather  more  than  one-fourth  the  length 
of  the  body,  wider  than  long,  enlarging  rapidly  from  below  upwards  ;  upper  edges 
arched  on  either  side  of  the  pseud-ambulacral  fields ;  inferior  edges  of  three,  trun- 
cated and  resting  on  the  straight  edges  of  the  pentagonal  plates  of  the  base  ;  the 
others  terminating  in  obtuse  angles,  which  rest  in  the  retreating  angles  of  the  base, 
with  their  points  corresponding  to  the  basal  sutures.  These  pieces  are  highest 
in  the  middle,  and  form  five  small  projections  around  the  base  of  the  body. 
Deltoid  pieces  thicker  than  the  fork-Tpieces,  sub-triangular  forming  three  fourths  the 

*  In  designating  the  shell  pieces  of  this  and  the  following  species  of  Penti-emites,  I  have,  with 
some  exceptions,  availed  myself  of  the  terms  employed  by  Dr.  F.  Roemer,  in  his  valnable  Monograph  on 
the  Elastoidea. 
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entire  length  of  the  body ;  lateral  edges  widely  beveled,  each,  beveled  surface 
about  as  wide  as  one  of  the  pseud-ambulacral  fields  ;  inferior  edges  excavated  on 
each  side  of  the  median  line,  so  as  to  form  on  every  piece  three  obtusely  salient 
angles.  The  surface  at  the  summit  bears  a  small  deep  pit,  bounded  below  by  a 
transverse  ridge,  and  from  the  latter  proceeds  a  distinct  carina  down  the  middle 
of  the  pieces  to  the  base  ;  a  well-defined  carina,  also,  surrounds  the  borders.  The 
pseud-ambulacral  fields  are  narrow,  reach  down  to  the  base  of  the  body,  and  their 
sides  are  nearly  parallel.  They  consist  of  pore  pieces,  supplementary  pore  pieces, 
and  lanceolate  pieces.  The  pore  pieces  amount  to  about  eighty  in  each  field  ;  they 
are  transverse  and  wedge-shaped ;  supplementary  pore  pieces,  small,  triangular ; 
lancet  piece  narrow,  linear,  forming  not  quite  one-third  the  width  of  the  field,  and 
minutely  crenulated.  The  ovarial  apertures  are  very  small,  and  situated  on  the 
sides  of  the  deltoid  pieces,  which  are  notched  at  each  of  the  openings.  The  anal 
opening  is  rather  large,  ovate,  and  situated  on  the  upper  extremity  of  one  of  the 
deltoid  pieces.  The  central  opening  is  closed  by  minute,  usually  pentagonal  and 
hexagonal  plates,  arranged  in  a  manner  somewhat  similar  to  those  of  Pentremites 
i^Elaeacrirms)  Vemeuili  (Koemer). 

Dimensions.  —  Length,  7  lines ;  width,  7  lines  ;  diameter  of  pelvis,  If  lines  ; 
length  of  fork-pieces,  3  lines ;  length  of  deltoid  pieces,  6  lines. 

This  fossil  presents  all  the  essential  characters  of  the  genus  EUzeacrinuSj  founded  by  Br.  P.  Roemer, 
on  a  species  from  the  Devonian  strata  of  the  Palls  of  the  Ohioi  It  possesses  a  circle  of  five  pairs  of  ovarial 
apertures  around  the  summit,  and  one  large  anal  opening.  A  central  opening  is  not  visible  in  perfect 
specimens,  this  being  perfectly  closed  by  minute  angular  plates.  The  same  structure  occurs  in  i^feTiire- 
mites  JSforwoodi  and  P.  Tudo  ( Oioen  and  Sfmmard),  of  which  I  have  fully  satisfied  myself  from  an  atten- 
tive examination  of  many  specimens.  And  I  have  but  little  hesitation  in  advancing  the  opinion,  that  all 
the  Pentremites  included  at  present  in  the  group  MHptici  of  Dr.  Roemer,  will  be  found,  like  ElaeaerirtztSj 
deficient  in  a  central  summit  opening. 

Formation  and  Localities.  —  It  occurs  near  the  base  of  the  Encrinital  Limestone, 
in  Boone,  Marion,  Jefferson,  St.  Louis  and  Ste.  Genevieve  counties. 

Named  in  honor  of  Thomas  Say,  the  founder  of  the  family  Blastoidea. 

PENTREMITES  ROEMERI.  —  Shumabd. 
PI.  B— rig.  2— a,  6,  c,  d. 

Body  small,  elliptical,  a  little  flattened  on  the  summit.  Base  small,  pentagonal, 
slightly  elongated,  flattened  convex  or  plane ;  edges  slightly  arcuated,  composed  of 
three  pieces,  two  wide  pentagonal  and  one  quadrangular.  Fork  pieces,  (radials)  sub- 
hexagonal,  widest  above,  length  a  third  greater  than  the  width,  and  occupying  about 
three-fourths  the  whole  length  of  the  body.  Their  branches  are  ornamented  with 
crenulatled  ridges,  longitudinal  and  transverse,  the  latter  being  usually  most  promi- 
nent towards  the  extremities  of  the  pieces.  Deltoid  pieces  rather  small,  a  little 
longer  than  wide  and  sub-quadrangular.  The  pseud-ambulacral  fields  extend  nearly  to 
the  base  of  the  body.  They  are  narrow,  with  sides  nearly  parallel.  The  disposition 
and  form  of  the  pore  pieces  cannot  be  seen. 

The  ovarial  apertures  are  small,  circular,  and  lie  on  either  side  of  the  extremity 
of  the  deltoid  pieces.  The  anal  aperture  is  large,  and  of  an  elliptical  form.  The  cen- 
tral part  of  the  summit,  like  the  preceding  species,  is  covered  with  small  plates,  but 
owing  to  the  worn  condition  of  the  specimens,  their  form  has  not  been  ascertained. 

Dimensions.  —  Length,  3  J  lines  ;  greatest  width,  2f  lines ;  long  diameter  of  base, 
IJ  lines. 

The  place  of  this  handsome  little  Pentremite  is  in  the  group  Elliptici  of  Dr. 
F.  Roemer,  and  it  is  at  once  distinguished  from  all  the  species  of  this  section,  by  its 
convex  base. 
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Geological  Position  and  Locality.  —  It  occurs  in  the  Chemung  group,  at  Providence, 
Boone  county,  where  it  is  associated  with  Chonetes  ornata  and  Bhyneonella  obscura- 
plicata.    It  is  very  rare,  only  two  examples  having  been  discovered. 

I  am  glad  to  be  able  to  dedicate  this  species  to  Dr.  Ferd.  Roemer,  of  Bonn, 
Prussia,  whose  recent  valuable  researches  have  added  so  mvfth  to  our  knowledge  of 
this  interesting  family. 

PENTREMITES  CUETUS.  —  Shumabd. 
PI.  B— Kg.  3— a,  6. 

JBody  short,  sub-globose.  Basal  pieces  small,  concave,  not  visible  from  a  side 
view.  JFork  pieces  hexagonal,  arched,  occupying  nearly  the  entire  height  of  the 
body ;  length  and  breadth  about  equal ;  bent  inwards  and  upwards  below  to  join  the 
basal  pieces ;  sides  sub-parallel ;  upper  edges  oblique  and  slightly  arcuated.  Sur- 
face beautifully  marked  with  granulose  ridges,  several  of  them  uniting  to  .form  a 
broad  band  around  the  borders,  within  which  the  granules  are  not  so  distinctly  col- 
lected in  regular  lines,  but  are  diffused  over  the  surface.  Deltoid  pieces  sub-rhombic, 
about  half  as  long  as  the  fork  pieces ;  a  large  portion  of  them  lying  on  the  summit 
plane  ;  inferior  edges  rounded ;  surface  granulose.  The  pseud-ambulacral  fields 
are  narrow,  linear,  and  extend  nearly  the  whole  length  of  the  body.  The  pore  pieces 
are  convex,  and  project  beyond  the  edge  of  the  fork  pieces';  they  are  moderately 
large,  and  very  finely  striated.  The  supplementary  pore  pieces,  j-nd  lancet  pieces 
cannot  be  made  out.  The  structure  of  the  summit,  and  characters  of  the  ovarial 
and  anal  apertures,  are,  also,  unknown. 

Dimensions.  —  Height,  about  three  lines ;  width,  about  four  lines. 

Formation  and  Locality.  —  I  found  this  species  at  Fenton,  on  the  Meramec  River, 
in  St.  Louis  county;  where  it  occurs  in  the  Archimedes  Limestone,  associated 
with  Pentremites  fiorealis^  Productus  punctaius  and  Productus  elegans.  The  specimen 
figured  is  the  only  example  we  have  found  of  this  elegant  Peniremite.  It  is  consider- 
ably distorted,  so  that  the  figure  represents  it  as  being  more  transverse  than  natural. 

PBNTEEMITES    ELONflATUS.— ShtjMAKD. 
PI.  B  — Fig.  4. 

Sody  much  elongated,  elliptical,  usually  more  than  twice  as  long  as  broad. 
Base  small,  short,  truncated,  sub-conical.  Pork  pieces  much  elongated,  about  one 
and  a  half  times  longer  than  wide,  and  occupying  rather  more  than  two-thirds  the 
total  length;  their  branches  are  long,  narrow,  and  very  obliquely  truncated  above; 
the  surface  is  marked  with  very  fine  striae,  the  direction  of  which  is  nearly  parallel  with 
the  borders.  Deltoid  pieces  elongate,  quadrangular,  the  inferior  edges  being  con- 
siderably shorter  than  the  superior  ones ;  surface  striated  in  the  same  manner  as  the 
fork  pieces.  The  pseud-ambulacral  fields  extend  almost  the  entire  length  of  the  body, 
and  gradually  increase  in  width  from  below  upwards.  The  pore  and  lanceolate 
pieces  do  not  vary  much  from  those  of  P.  floeralis,  except  that  the  first  are  more  nu- 
merous, and  the  second  considerably  longer. 

Dimensions.  —  Length,  15  J  lines ;  width,  about  9  lines ;  diameter  of  base  (pelvis), 
3  lines  ;  height  of  base,  1  line  ;  length  of  fork  pieces,  9  lines ;  width  of  ditto,  51ines  ; 
length  of  deltoid  pieces,  4 lines;  greatest  width  of  ditto,  1 J  lines. 

.  This  JPsiiifemite  appertains  to  the  section  Floredles  of  Boemer,  and  is  very  nearly  allied  to  Psntre- 
mites  fioredtis  and  P.  pyrifarmis  of  Say,  and  P.  sulcatus  (Roemer),  from  which  species  ours  is  distin- 
guished by  its  greater  proportionate  length,  and,  consequently,  increased  number  of  plates  in  the 
pseud-ambulacral  fields.  Its  form  is,  also,  more  regularly  elliptical,  and  it  invariably  occupies  a  lower 
geological  position. 
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Geological  Formation  and  Localities.  —  We  have  found  this  species,  but  not 
abundantly,  in  the  Encrinital  Limestone,  on  the  Mississippi,  at  Clarksville,  Pike 
county.  Professor  Swallow  found  it  near  Columbia ;  and  Dr.  Litton  stowed  me 
specimens  of  it  from  the  same  formation  at  Kocheport. 

• 

POTEEIOCBINUS  MBEKIANtTS.*  —  Shdmaki). 
P1.A— Kg.  7— a,6. 

Calyx  inverted  conical,  expanding  rapidly  from  below  upwards ;  plates  thick, 
smooth  ;  sutures  strongly  defined.  Basal  plates  five,  pentagonal,  as  wide  again  as 
high,  forming,  united,  a  low  cap,  its  under  side  deeply  excavated,  and  presenting  a 
wide  funnel-shaped  cavity  to  receive  the  last  columnar  joint.  This  facet  is  covered 
with  numerous  fine,  radiating  stride,  and  contains  a  large  pentagonal  central  perfora- 
tion. The  sub-radial  pieces  are  hexagonal,  their  length  and  breadth  about  equal, 
and  they  are  twice  as  high  as  the  basal  pieces.  First  radials  (Scapulae,  Miller)  as  wide 
again  as  high ;  upper  edges  excavated  about  one-third  the  length  of  the  plates,  and 
bearing  a  finely  striated  facet  for  articulating  with  the  succeeding  radial  piece. 
This  facet  occupies  about  two-thirds  the  width  of  the  piece.  Of  the  second  radial 
pieces,  only  one  remains ;  this  is  very  short,  and  scarcely  fills  one-third  of  the  ex- 
cavation of  the  large  first  radial.  The  upper  radials,  brachials  and  the  column  are 
unknown. 

This  enorinite  is  remarkable  for  the  thickness  of  its  shell  pieces  and  its  general 
robust  appearance.  It  is  distinguished  from  Poteriocrinus  impressus  (Phillips),  to 
which  it  is  most  nearly  related,  by  its  more  depressed  form,  the  shortness  of  the  basal 
pieces,  and  the  greater  proportionate  width  of  the  first  radials.  It  cannot  be  mis- 
taken for  any  other  described  species. 

Dimensions.  —  Length  of  calyx,  8  lines  ;  width  of  base,  5  lines  ;  greatest  width 
at  summit,  14  lines;  height  of  basal  pieces,  2  lines;  height  of  sub-radials,  4J lines; 
height  of  radials,  4  lines. 

A  single  specimen,  only,  has  come  under  onr  observation.  It  was  found  by  Mr.  P.  B.  M^ek, 
at  Mount  Teruon,  in  Moniteau  county,  and  to  him  we  have  dedicated  the  species.  Its  geological 
position  is  probably  near  the  base  of  the  Encrinital  Limestone,  though  this  is  somewhat  doubtful, 
as  Mr.  Meek  found  it  among  loose  debris,  at  the  foot  of  bluffs,  composed  of  both  Chouteau  and  En- 
crinital Limestone. 

POTERIOCRINUS  LONCHDACTTLUS.— SmrMAED. 
PI.  B— Fig.  6— o,  h,  c. 

Body  elongate-conical,  surface  of  plates  smooth.  Basal  pieces  five,  pentagonal, 
length  and  breadth  nearly  equal,  uniting  to  form  a  little  cup  with  a  wide  surface 
beneath,  for  the  supra-columnar  joint,  and  with  sides  expanding  very  gradually  from 
below  upwards ;  sutures  not  very  apparent.  Sub-radial  pieces  very  slightly  con- 
vex ;  three  of  them,  regular,  hexagonal,  as  broad  as  long ;  the  two  others,  which 
are  situated  on  the  anal  side  of  the  body,  are  irregularly  heptagonal,  about  equal  in 
size,  and  a  fourth  larger  than  the  regular  pieces.  First  radial  pieces,  wider  than 
long ;  articular  surfaces  occupying  the  whole  width  ;  four  of  them  pentagonal,  alter- 
nating with  the  sub-radials;  the  fifth  is  irregularly  hexagonal,  projects  above  the 
others,  and  rests  on  the  upper  straight  edge  of  one  of  the  large  sub-radials ;  one  of 


*  In  the  description  of  this  and  the  following  species  of  Crinoids,  I  have  adopted  the  nomencla- 
ture recently  submitted  by  MM.  De  Konninck  and  Le  Hon,  in  their  excellent  work  on  the  Crinoids  of 
Belgium.  (Hecherches  gur  les  Crirwides  des  Terrain  Carbordfere  de  la  Be!gique.)  By  it  each  piece  can  be 
readily  designated ;  and  it  appears  to  me  to  be  founded  on  a  more  correct  appreciation  of  the  structure 
of  these  animals,  than  any  hitherto  offered  by  authors  who  have  written  on  the  sultject. 
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its  sides  joins  a.  regular  radial,  and  three  unite  with  the  anal  pieces ;  the  upper  edge 
is  truncated  obliquely.  The  second  radial  pieces  are  quadrangular,  and  rather  wider 
than  long.  The  remaining  plates  of  the  arms  consist  of  rather  short  wedge-shaped 
pieces,  obtusely  angulated  in  the  middle,  of  which  the  number  to  the  first  bifurca- 
tion varies  from  eight  to  twelve.  Each  arm  appears  to  be  thrice  bifurcated.  Of 
the  anal  pieces,  the  specimens  under  examination  permit  us  to  count  eight,  disposed 
as  follows :  one  is  pentagonal,  and  rests  by  its  inferior  angle  between  the  two  irregu- 
lar sub-radials ;  a  second  is  hexagonal,  of  the  same  size  as  the  last,  and  rests  on 
the  upper  truncated  edge  of  an  irregular  sub-radial ;  above  these,  are  three  smaller 
hexagonal  pieces,  one  with  sides  equal,  the  others  unequal,  and  to  these  succeed 
three  still  smaller  hexagonals,  from  which  arises  the  proboscis.  The  jiyroboscis  (irompe^ 
Koninck)  is  about  two  lines  wide,  and,  in  the  specimen  figured,  about  one  inch 
remains,  the  upper  part  being,  unfortunately,  not  preserved.  The  fragment  pre- 
served is  composed  of  several  longitudinal  rows  of  small,  transverse,  invariably  hexa- 
gonal plates.  Five  of  these  rows  are  to  be  seen  in  the  specimen,  each  one  consist- 
ing of  about  twenty-five  pieces,  which  alternate  with  those  of  the  adjoining  rows. 
At  the  sutures  of  junction,  between  every  two  rows  of  plates,  we  may  observe,  with 
the  aid  of  a  strong  lens,  a  series  of  minute  pores  extending  their  whole  length,  which 
remind  one  somewhat  of  the  apertures  in  the  ambulacral  fields  of  Palsechinus.  The 
column  is  cylindrical,  very  long  and  slender,  and  enlarges  just  before  joining  the 
body.  It  consists  of  short,  alternate  thin  and  thicker  joints,  and  has  a.  central 
opening  of  a  pentagonal  form  ;  the  exterior  surface  of  each  joint  is  surrounded  by 
a  line  of  small  granules,  which  frequently  coalesce  and  form  a  central  carina. 

Dimensions.  —  The  column  of  this  Poteriocrinus  is  upwards  of  two  feet  in  length. 
Width  of  body  at  junction  of  free  arms,  4J  lines ;  width  at  base,  2J  lines  ;  height 
of  anal  side,  5i  lines;  height  of  opposite  side,  4^  lines;  height  of  base,  2  lines ; 
width  of  summit  of  base,  3  lines. 

The  remains  of  this  Poteriocrinus  are  very  common  in  the  upper  part  of  the  St. 
Louis  Limestone,  in  St.  Louis  county.  It  is  associated  with  Palaechinus  [Melonitet) 
multipora.  (Owen  and  Norwood.)  The  specimens  figured,  are  from  the  Bremen 
quarries. 

ACTINOCKINUS  CONCINNUS.  —  SHnMAEB. 
PI.  A— Fig.  6. 

The  portion  of  the  body  of  this  species  situated  above  the  second  radial  pieces 
is  unknown. 

The  inferior  part  of  the  calyx  is  nearly  hemispherical,  and  the  plates  mode- 
rately thick.  Basal  pieces,  three,  nearly  equal  in  size,  forming  a  low  cup  with  a  nine- 
sided  border,  and  presenting  beneath  a  wide,  circular,  shallow  depression  for  the 
column.  First  radials,  moderately  convex,  length  and  breadth  nearly  equal,  three 
hexagonal  and  two  heptagonal' ;  inferior  angle  of  heptagonal  pieces,  corresponding 
with  a  basal  suture.  Second  radiala,  wider  than  long,  with  the  articular  facets  for 
third  radials  nearly  perpendicular,  large,  reniform,  occupying  nearly  half  the 
length  and  two-thirds  the  width  of  each  piece.  First  interradials,  hexagonal,  a  little 
longer  than  wide,  and  rather  larger  than  the  second  radials.  IHrst  analpieies,  hexa- 
gonal, longer  than  wide,  its  inferior  angle  corresponding  to  a  basal  suture.  Second 
anals,  heptagonal,  surface  of  the  plates  ornamented  with  prominent  radiating  ridges 
which  rise  from  near  the  center  of  the  plates,  and  cross  the  sutures,  so  as  to  form 
several  sets  of  double  triangles  around  the  body. 

Dimensions.  —Diametei  at  base,  4  lines;  superior  diameter,  13  lines;  height 
of  basal  pieces,  1  line. 
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The  Bpecimen  figured,  ia  all  that  has  been  found  of  this  beaatifal  species  of 
Actinocrinus.  It  was  discovered  by  Professor  Swallow,  in  the  Encrinital  Limestone, 
on  North  Eiver,  in  Marion  county. 

ACTINOCRINTJS  mSSOUMENSIS.  —  Shumaed. 
PI.  A— Fig.  4— a,  S,  c. 

The  body  of  this  fine  species  has  the  form  of  an  inverted  truncated  cone,  with 
the  truncated  apex  resting  on  a  widened  base.  The  plates  are  rather  thick,  many  of 
them  garnished  with  a  central  prominence,  while  others  are  plane  or  slightly  convex. 
Base  massive,  moderately  high,  inferior  border  surrounded  by  a  thick  rim,  which  ia 
notched  at  the  sutures.;  articular  facet  for  the  column  circular,  slightly  concajre,  oc- 
cupying about  one-third  the  diameter  of  the  base,  and  usually  surrounded  by  a  shal- 
low, but  well-marked  depression ;  two  of  the  pieces  are  irregularly  hexagonal,  the 
third  is  sub-quadrangular.  Radial  pieces  large,  rather  wider  than  long,  three  hexa- 
gonal and  two  heptagonal;  upper  oblique  edges  short,  superior  edges  concave.  The 
surface  of  each  plate  is  marked  with  a  prominent  transverse  ridge.  The  second  ra- 
dials  are  small,  not  more  than  a,  fourth  as  large  as  the  first  radials,  quadrangular, 
as  wide  again  as  long,  and  raised  in  their  centers.  The  axillary  pieces  [third  radials') 
are  pentagonal,  twice  as  wide  as  high,  and  flattened  convex ;  they  usually  support, 
on  each  of  their  oblique  superior  edges,  two  brachials  ;  the  first  (sometimes  not  pres- 
ent) is  small,  short  and  often  irregular  in  form ;  the  second  is  comparatively  large ;  its 
length  and  breadth  being  about  equal,  and  in  the  upper  edge  is  a  small  notch  for  the 
passage  of  the  brachial  vessels.  The  first  inierradiaU  are  rather  large,  as  wide  as 
long,  and  the  number  of  their  sides  varies  from  six  to  nine ;  their  surfaces  bear  a 
central  mammillary  projection.  The  second  interradials  are  small,  elongated,  and 
rirregular.  The  anal  pieces  are  eight  in  number ;  the  inferior  one,  a  little  longer 
and  narrower  than  Vae  first  radials,  is  heptagonal,  and  bears  on  its  upper  edges  three 
smaller  anals,  the  middle  one  hexagonal  and  the  others  heptagonal ;  these  again  snp- 
portyie  other  and  smallest  anal  pieces. 

The  pieces  composing  the  vault  have  the  following  arrangement :  Over  every 
pair  of  second  brachials  is  a  rather  large  pentagonal  piece,  whose  inferior  angle 
corresponds  to  the  axis  of  the  radial  pieces ;  and,  on  either  side  of  this,  is  an  elon- 
gated plate  of  an  irregular  form,  which' is  situated  over  the  interradials;  these  three 
form  the  inferior  segment  of  a  circle  of  seven  pieces,  in  the  center  of  which  is  a 
large  wart-shaped  plate,  bearing  a  round  articular  facet ;  five  such  circles  of  plates 
surround .  the  vertex,  each  enclosing  wart-shaped  platea.  Near  the  center  of 
the  vault,  but.  closer  to  the  anal  side,  is  a  large  tumid  piece,  encircled  by  eight  or 
nine  polygonal  plates. 

The  proboscis  is  short  and  lies  below  the  level  of  the  vault-plane,  and  between 
two  of  the  wart-shaped  pieces  that  are  wider  apart  than  the  others.  It  is  of  a  semi- 
ovoid  form,  made  up  of  small  plates  of  various  shapes ;  the  aperture  is  heptagonal. 

.Dimemiom Height  of  body,  IJ  inches ;  .diameter  at  vertex,  15  lines ;  inferior 

diameter  of  basej -9  lines ;  superior  diameter  of  base,  7  lines;  height  of  base,  3 J 
lines  •  height  of  .first  radials,  3  lines ;  width  of  base,  about  4  lines. 

This  species,  in  the  general  arrangement  of  the  plates,  is  very  analagous  to  Aetir 
ocrinus  [Doryerimts),  Mississippiensis  of  Dr.  Roemer,  but  the  general  form  of  the  body 
and  pieces  are  quite  different.  Its  summit,  like  that  of  A.  Mississippiensis,y!&s, 
4oubtless,  provided  with  spines  or  long  thorns,  since  articular  facets  for  such  appen- 
dages are  perfectly  plain  on  our  specimens ;  and  detached  spines,  more  than  an  inch 
long,  occur  in  the  strata  which  have  yielded  them. 
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Geological  Position  and  Locality.  —  Found  by  Professor  Swallow  in  the  6th  Divi- 
sion of  the  Enorinital  Limestone,  on  North  River,  near  Palmyra,  Marion  county. 

ACTINOCBINUS  ROTUNDUS— Yandell  and  SHnHABi). 

PI.  A— Kg.  2— a,  h. 

Bymmym—ActinocHniUSj  Christy,  1848., — Letters  on  Geology,  PI.  1,  fig.  3,  4. 

General  form  ovate,  sub-globose,  surface  of  all  the  plates  smooth.  Basal  pieces 
similar  in  form,  rather  small,  pentagonal,  forming  united  a  low  saucer,  with  a  hex- 
agonal rim ;  articular  facet  large,  concave,  central  perforation  very  small.  \st 
radial  pieces  hexagonal,  as  wide  again  as  long ;  2d  radials  small,  quadrangular,  about 
half  as  wide  as  the  1st  radials,  width  rather  more  than  double  the  length  ;  axillary 
pieces  rather  larger  than  the  last,  irregularly  pentagonal,  supporting  on  each  of  their 
oblique  upper  edges  two  brachials,  and  the  upper  ones  of  these,  being  axillary  pieces, 
bear  also  two  secondary  brachials,  from  which  arise  the  free  arms.  The  interradial 
pieces,  of  which  there  are  three  between  every  two  of  the  radial  rows,  are  nearly 
equal  in  size ;  those  of  the  first  order  are  octagonal,  moderately  large,  and  their 
length  and  breadth  is  about  equal ;  the  pieces  of  the  second  order  are  elongated  and 
irregular  in  form.  The  anal  pieces  amount  to  eight  or  ten  in  number  ;  the  first,  which 
rests  on  the  base,  is  regularly  hexagonal ;  it  is  longer  than  the  1st  radial,  and  bears 
three  smaller  pieces,  one  pentagonal,  and  two  heptagonal. 

The  vault  is  elevated,  regularly  convex,  and  consists  of  numerous  polygonal 
pieces,  which  are  large  at  the  summit  and  diminish  in  size  as  they  approach  the  ori- 
fices of  the  arms.  The  proboscis  is  sub-central,  and  situated  nearest  the  anal  side  of 
the  body. 

Arms.  —  The  example  we  ha,ve  figured,  exhibits  twenty-one  arm  openings. 

Dimensions.  —  Height,  9  lines ;  greatest  width,  9  lines. 

Formation  and  Localities.  —  It  occurs  at  Rocheport,  in  Boone  county,  and  near 
Palmyra,  in  Marion  county,  near  the  base  of  the  Enorinital  Limestone,  and  is  one  of 
the  most  characteristic  fossils  of  that  formation. 

ACTINOCBINUS  CHEISTTI. 
PI.  A— Fig.  3. 
Symmym — Adinocrinites,  Christy,  1848. — Letters  on  Geology,  PL  1,  Nos.  1,  2. 
Sody  large,  bell-shaped,  plates  thick,  very  slightly  convex,  surface  smooth. 
Base  cup-shaped,  as  wide  again  as  high,  pieces  nearly  equal  in  size ;  1st  radials 
large,  increasing  slightly  in  width  from  below  upwal'ds,  length  and  breadth  about 
equal;  2d  radials  small,  short,  quadrangular;  axillary  pieces  pentagonal,  as  wide 
again  as  high ;   1st  brachials  much  wider  than  long,  irregular  in  form,  and  larger 
than  the  axillary  radial  pieces ;    2d  brachials  considerably  larger  than  the  1st  bra- 
■  chials,  and,  being  axillary  pieces,  they  support  on  their  upper  edges  two  large  second- 
ary brachials  of  an  irregular  form,  each  of  which  again  bears  a  short  sub-quadran-  ' 
gular  piece,  furnished  with  a  facet  for  the  articulation  of  the  free  arms.     The  inter- 
radial pieces  amount  to  four  in  number,  and  are  very  variable  in  form.     The  first 
are  large,  longer  than  wide,  and  usually  of  an  irregular   octagonal  form;    the 
others  are  small.     The  anal  pieces  amount  to  seven ;  the  first,  which  rests  on  the 
base,  is  of  large  size,  heptagonal,  longer  than  wide,  and  its  sides  are  nearly  parallel. 
It  supports  three  small  pieces:,  one,  central,  slightly  elongated,  and  hexagonal ;  and 
two,  heptagonal.     These  again  are  succeeded  by  three' still  smaller  pieces,  pentagonal 
and  hexagonal.     The  proboscis  is  nearly  central,  but  only  the  base  of  it  is  preserved 
in  our  specimen.     In  a  specimen  from  Oquawka,  Illinois,  figured  by  Mr.  D.  Christy, 
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in  his  letters  on  Geology,  about  one  inch  of  the  proboscis  remains  attached-  to  the 
fossil.     It  is  represented  as  being  of  a  curved  cylindrical  form. 

The  dimensions  of  the  specimen  figured,  are  as  follows :  whole  height,  14  lines  ; 
height  from  base  to  vault,  12  lines ;  greatest  diameter,  17  lines ;  inferior  diameter 
of  base,  3  lines ;  superior  diameter  of  base,  5  lines  ;  height  of  base,  2J  lines. 

I  have  dedicated  this  interesting  species  to  Mr.  David  Christy,  to  whom  we  are 
indebted  for  the  first  notice  of  it.  It  was  very  prftperly  placed  by  him  in  the  genus 
Aciinocrinus,  but  the  figures  were  unaccompanied  by  either  a  description  or  a  specific 
name. 

This  species  was  found  by  Professor  Swallow,  near  Palmyra,  Marion  county, 
who  regards  it  as  being  very  characteristic  of  his  division  No.  6,  of  the  Encrinital 
Limestone.  It  was,  also,  discovered  by  Dr.  .Litton,  in  similar  geological  position,  at 
Rocheport,  in  Boone  county. 

ACTINOCRESTTS  PTBIPOBMIS.— SHnMAM. 
PI.  A  — Fig.  6— o,  b. 

Body  large,  pyriform,  plates  moderately  thick,  often  prominent  in  their  cen- 
ters ;  surface  smooth,  sutures  not  very  evident. 

Base  sub-cylindrical;  width  greater  than  the  length;  inferior  border  slightly 
thickened,  articular  facet  small,  round,  concave,  central  perforation  minute,  its  form 
unknown ;  plates  equal.  First  radial  pieces  large, ,  elongated,  about  half  as  long 
again  as  wide,  sides  sub-parallel,  upper  edges  very  short.  Second  radiaU  nearly 
square,  very  small,  their  length  being  only  a  fraction  over  a  line,  while  the  length  of 
the  first  radials  is  four  lines  ;  third  radials  (axillary ,  pieces)  hexagonal,  length  and 
breadth  about  the  same,  and-  more  than  double  the  size  of  the  second  radials. 
Brachial  pieces  wide,  hexagonal,  and  about  equal  in  size  to  the  axillary  radials ; 
their  upper  edges  are  nearly  straight,  and  they  are,  also,  longer  than  the  others, 
and  support  a  wide,  pentagonal  piece,  on  whose  oblique  upper  edges  rest  the  arm- 
bearing  pieces ;  these  are  a  little  wider  than  long,  and'  sometimes  are  hexagonal, 
and  sometimes  heptagonal.  The  upper  edges  are  furnished  with  a  semi-circular 
notch,  which  occupies  about  one-fourth  the  width  of  the  piece,  and  leads  into  the 
interior  of  the  body.  The  interradials  are  six  in  number ;  the  first  and  largest  hep- 
tagonal, on  which  rests  two  nearly  regular  pentagonal  pieces ;  these  are  succeeded 
by  one  smaller  pentagonal  piece,  which  is  surmounted  by  a  larger  piece  of  a  hepta- 
gonal shape,  ATial  pieces.  In  neither  of  the  specimens  figured,  can  the  number  and 
form  of  these  plates  be  made  out. 

The  vault  is  very  convex,  and  consists  of  rather  large  pieces,  chiefly  of  hexa- 
gonal and  heptagonal  figures,  of  which  the  former  are  the  most  common. 

Of  the  proboscis,  only  the  base  is  preserved.  Its  position  is  sub-central  and 
nearest  the  anal  side.  The  number  of  arms  vary  in  different  specimens.  In  the 
larger  specimen  figured  (PI.  A  —  Fig.  6,  —  a),  the  number  of  arms  are  indicated  by 
nineteen  apertures.  In  the  smaller  example  (PI.  A  —  Fig.  6  —  6),  there  are  twenty 
apertures. 

The  dimensions  of  the  largest  example  we  have  figured,  are  as  follows :  Height, 
23  lines;  greatest  diameter,  about  15  lines;  height,  from  base  to  arm  openings,  13J 
lines ;  height  of  base,  3  J  lines ;  inferior  diameter  of  base,  5J  lines ;  superior  diame- 
ter of  base,  5  lines. 

Oeological  Position  and  Locality.  —  This  is  one  of  the  finest  species  of  Crinoida 
as  yet  found  in  the  strata  of  our  State,  and  is  very  characteristic  of  the  Encrinital 
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Limestone.     Both  the  epeoimena  we  have  illustrated  were  discovered  by  Professor 
Swallow,  near  Palmyra,  Marion  county,  associated  with  the  preceding  species. 

ACTINOCRINUS  PARTUS.  — Shomakd. 
PI.  A  — Fig.  9. 

Of  this  elegant  little  Actinocrinus  we  possess  only  a  fragment  of  the  body,  from 
which,  however,  we  are  able  to  charaottrize  the  species,  so  as  to  permit  of  its  being 
easily  identified.  Its  general  form  is  globose ;  the  surface  is  ornamented  with  very 
fine,  somewhat  flexuous  strise,  which  radiate  from  the  center  of  each  piece  to  the 
sides,  where  they  unite  with  strise  from  the  adjacent  pieces  in  such  a  manner  as  to 
form  several  series  of  isosceles  triangles  around  the  body ;  the  plates  are  thick  and 
very  finely  serrated  at  the  sutures. 

The  base  is  moderately  convex,  and  has  nine  angles,  six  of  which  are  salient  and 
three  retreating ;  articular  facet  for  the  column  small,  concave,  its  border  finely 
crenulated ;  central  perforation,  extremely  small  and  peutalobate.  First  radial  pieces 
wider  than  long,  three  of  them  hexagonal,  and  two  pentagonal.  Second  radial  pieces  hex- 
agonal, nearly  as  wide  again  as  long,  their  superior  lateral  edges  very  short.  Axillary 
pieces  pentagonal,  about  as  long  as  the  second  radials,  but  not  as  wide.  Each  row 
of  radial  pieces  exhibits  a  slightly  prominent  longitudinal  ridge,  which  becomes  ob- 
solete as  it  approaches  the  base.  First  Brachial  pieces  quadrangular,  short,  widest 
above,  and  crenulated  on  the  superior  articular  border.  The  number  of  interradial 
pieces  amounts  to  three,  between  every  two  radial  rows.  The  first  and  largest  is 
hexagonal,  with  sides  nearly  equal,  the  others  are  chiefly  hexagonal,  with  sides  un- 
equal.    Anal  pieces  unknown. 

The  vault  consists  of  many  small  pieces,  irregular  in  form.  The  situation  of  the 
proboscis  is  unknown. 

Dimensions.  —  Length,  5  lines;  greatest  width,  5  lines;  height  from  base  to 
arm-openings,  3  lines ;  diameter  of  base,  2  lines. 

Formation  and  Locality.  —  It  was  found  at  St.  Louis,  in  the  upper  part  of  the 
St.  Louis  Limestone,  associated  with  Palaechinus  multipara,  and  Poteriocrinus  longi- 
daetylus.     It  is  very  rare. 

ACTINOCRINUS   VERNEUILIANUS.  — SmiMiKD. 
PI.  A— rig.  1  — a,  6. 

General  form  obovate,  surface  of  plates  smooth. 

Base,  a  low  cup,  widest  above,  slightly  thickened  at  the  inferior  border,  under 
surface  gently  convex ;  articular  facet  of  moderate  width,  deeply  concave  ;  central 
perforation  small.  First  radials  large,  as  wide  as  long,  three  hexagonal,  two  hepta- 
gonal,  all  of  them  exhibiting  a  central  pnominence,  which  in  some  specimens  is  quite 
distinct,  and  in  others  obscure.  Second  radial  pieces  yirj  siaiiCi,  quadrangular,  about 
as  wide  again  as  long,  their  surfaces  nearly  plane.  Axillary  pieces  wide  pentagonal, 
supporting  on  each  side  a  short  first  brachial,  which  on  the  same  specimen  is  some- 
times an  axillary  piece,  and  sometimes  not ;  the  form  of  the  second  and  third  bra- 
chials is  very  variable.  Of  the  interradials,  there  usually  exists  but  one  between 
every  two  rows  of  regular  radials  ;  sometimes,  however,  there  are  two,  in  which 
case  the  second  is  quite  small  and  irregular  in  form.  The  number  of  anal  pieces 
amounts  to  seven  or  eight ;  the  one  resting  on  the  base  is  hexagonal;  equals  in  size 
the  first  radials,  and  bears  on  its  oblique  upper  edges  two  hexagonal  pieces,  one  wider 
than  long,  the  other  about  as  long  as  wide ;  these  again,  support  three  or  four  still 
amaller  pieces. 

The  vault  consists  of  numerous  small  pieces,  united  so  as  to  form  a  nearly 

N — n. 
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sifiooth  convex  surface.  Proboscis  sub-central.  'Arms  unknown ;  the  number  of 
arm-openings  in  the  specimens  under  examination  varies  from  fourteen  to  fifteen. 

Dimensions.  —  This  species  presents  some  variety  in  form,  dependent  on  differ- 
ences in  age.  The  adult  specimen  we  have  figured  (PI.  A,  fig.  1,  b),  exhibits  the 
following  proportions  :  —  Length,  9  lines  ;  greatest  diameter,  8J  lines  ;  height  of 
vault,  3  lines ;  inferior  diameter  of  base,  3  lines ;  superior  diameter  of  same,  3J 
lines  ;  height  of  same,  1  line.  The  young  example  (PI.  A,  fig.  1,  a)  has  the  follow- 
ing dimensions :— Length,  8  lines;  greatest  diameter,  6  lines-;  height  of  vault,  3J 
lines  ;  inferior  diameter  of  base,  2  J  lines. 

Geological  Formation  and  Locality.  —  Dr.  Litton  found  this  species  abundantly 
at  Eocheport;  and  Prof.  Swallow  also  obtained  specimens  of  it_in  the  Encrinital 
Limestone,  near  Palmyra,  Marion  county,  associated  with  Aclinocrinus  Missouriensis 
and  A.  piriformis. 

ACHNOCRINUS  KONINCKI.— SHUMiKD. 

PL  A— Kg.  8—0,  i,  c 

Synonym — ActinoerimUs,  Christy,  1848. — I-etters  on  Geology,  PL  1,  Figs.  5,  6. 

The  calyx  of  this  elegant  little  species  has  somewhat  the  form  of  an  ancient  nm ; 
the  plates  are  thick,  and  nearly  all  of  them  are  furnished  with  a  central  tubercle, 
which  is  very  prominent  on  the  pieces  composing  the  inferior  half  of  the  calyx. 
Base  about  as  wide  again  as  high,  decreasing  rapidly  in  width  from  below  upwards  ; 
inferior  border  trilobate  ;  under  surface  nearly  plane,  articular  facet  small,  deeply 
excavated,  and  circumscribed  by  a  very  slight  prominence  ;  central  perforation  very 
minute,  round  (?).  1st  radial  pieces,  three  hexagonal  and  two  heptagonal,  rather  higher 
than  the  base,  length  and  breadth  about  equal,  each  one  bearing  a  very  prominent 
tubercle,  the  base  of  which  is  generally  circular,  but  sometimes  elliptical.  2d  radial 
pieces,  small,  quadrangular,  rather  wider  than  long,  with  or  without  a  central  tuber- 
cle. Axillary  pieces,  pentagonal  as  Mgb  as  the  first  radials,  and  wider  than  long. 
\st  brachials  irregularly  hexagonal  and  heptagonal,  each  supporting  a  2d  brachial  of 
a  transverse  sub-hexagonal  form,  from  which  commences  the  free  arms.  The  inter- 
radial  pieces  amount  to  only  one  between  every  two  of  the  radial  rows  ;  this  is  of  an 
octagonal  shape.  The  anal  pieces  amount  to  ten ;  the  first,  which  rests  directly  on  the 
base,  is  heptagonal,  longer  than  wide,  and  bears,  like  the  1st  radials,  a  very  large 
tubercle  ;  on  its  upper  edges  rest  three  smiall  pieces,  the  middle  one  hexagonal  and 
the  lateral  ones  heptagonal ;  these  support  three  smaller  pieces,  one  heptagonal  and 
two  pentagonal,  to  which  succeed  the  remaining  and  still  smaller  pieces.  The  vauU 
is  of  a  depressed  conical  form,  and  consists  of  small  polygonar  plates.  The  pro- 
boscis is  sub-central,  and  always  situated  nearest  the  anal  side. 

Dimensions.  —  Length,  7  lines ;  length,  from  base  to  arm  openings,  5  lines ; 
greatest  diameter  at  summit,  about  i  lines  ;  height  of  base,  about  1  line  ;  inferior 
diameter  of  same,  3  lines ;  superior  diameter  of  same,  2  lines. 

Formation  and  Locality.  —  Occurs  in  the  Encrinital  Limestone,  at  Eocheport, 
Boone  county,  and  near  Palmyra,  Marion  county,  where  it  is  associated  with  the 
preceding  species.    Its  vertical  range  in  the  strata  is  very  limited. 

GLTPTOCRINXrS  ITMBKIATUS.  — SnnHAiaB. 
PL  A— Fig.  10—0,6. 
The  body  of  this,  little  Crinoid,  when  the  delicate  sirms,  tentacnlse  and  column 
are  attached,  has  the  form  of  a  broom. 

The  column  is  round,  long,  slender,  and  composed  of  thin  joints,  every  third  or 
fourth  joint  being  enlarged ;  its  surface  is  very  finely  crenulated.  Odlyx  conicid, 
expanding  rapidly  from  base  to  sxummt.     Basal  pieces  pentagonal;   length  and 
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breadth  about  equal.  First  radial  pieces  hexagdnal,  alternating  with  and  a  little  larger 
than  the  basals.  To  these  succeed  the  second  and  third  radials ;  and  the  latter,  being 
axillary  pieces,  support  the  free  arms.  The  remaining  pieces  comprising  the  cup 
are  so  worn,  that  their  form  and  arrangenjent  cannot  be  accurately  made  out.  The 
arms  are  slender,  twice  or  thrice  bifurcated,  and  composed  of  numerous  quadrangular 
joints,  furnished  with  delicate  tentaculse ;  arms  and  tentaculse,  very  finely  and  beau- 
tifully crenulated. 

This  little  species,  in  its  general  appearance,  and  in  the  structure  of  the  lower 
part  of  the  cup,  bears  a  strong  resemblance  to  some  of  the  species  of  Glyptocrinus 
of  Professor  Hall.  I  have,  therefore,  placed  it  in  that  genua,  although  the  examina- 
tion of  more  perfect  specimens  than  we  have  at  present  may  render  it  necessary  to 
transfer  it  to  some  other. 

Oeoloffical  Position  and  Locality.  —  This  species  occurs  in  the  Cape  Girardeau 
Limestone,  associated  with  Fentaculites  incwrvus,  Cyphaspis  Qirardeauensis,  and 
A(xdaspis  Salli,  on  the  Mississippi  river,  in  Cape  Girardeau  county. 

TBNTACULITES  Pf CTTRYrrS.  —  Shumaiid. 
PI.  B— Pig.  6—0,  6. 

Tube  attenuated,  curved,  with  prominent  sharp  aunulations  extending  to  the 
tip ;  at  the  large  extremity  there  are  from  five  to  six  rings  in  the  space  of  an  eighth 
of  an  inch,  and  the  intervening  spaces  are  about  double  the  width  ;  but  near  the  tip 
the  rings  are  much  closer  together,  and  there  are  from  eighteen  to  twenty  in  the 
eighth  of  an  inch ;  the  whole  number  of  rings  amounts  to  about  thirty-five.  The 
surface  is  covered  with  fine  longitudinal  strise,  which  cross  the  rings,  as  well  as  the 
spaces.  In  well-preserved  specimens  very  fine  transverse  strise  can  be  perceived. 
The  length  of  the  tube  varies  from  six  to  eight  lines. 

These  little  bodies  occur  on  the  Mississippi,  two  miles  al)ove  Cape  Girardeau,  in 
Cape  Girardeau  Limestone.  They  occur  in  the  greatest  profusion,  associated  with 
Encrinurus  deltoideus,  Cyphaspis  Qirardeauensis,  and  Proetus  depressus. 

CRUSTACEA. 

CTTHBEB  SUBLABVIS.  — SHmiARD. 
PI.  B  — Fig.  15. 

Carapace  small,  sub-ovate,  smooth,  nearly  as  long  again  as  high,  moderately 
tumid,  most  prominent  posteriorly;  posterior  end  a  little  wider  than  the  anterior, 
rounded;  ventral  margin  straight,  its  anterior  extremity  extended  into  a  minute 
pointed  process.  Just  within  the  borders  a  faintly  impressed  line  may  be  traced 
entirely  around  the  valves.     The  surface  is  highly  polished. 

This  little  species  is  very  analagous  to  Cythere  Fhillipsiana,  Koninck,  from  the 
Carboniferous  System  of  Belgium  and  Yorkshire.  It  differs  iu  being  proportionally 
longer,  and  the  process  on  the  ventral  margin  is  much  smaller  and  more  acute. 

Dimensiom.  —  Length,  two  lines;  height,  IJ  lines. 

It  occurs  iu  the  1st  Magnesian  Limestone,  near  its  junction  with  the  Sacoharoidal 
Sandstone,  near  Hamilton  Creek,  St.  Louis  county,  and  in  Ste.  Genevieve  county. 
It  is  very  abundant,  beds  several  feet  thick  being  composed  almost  entirely  of  the 
remains  of  this  little  crustacean.  At  these  localities  the  fossil  is  always  divested  of 
its  shell.  Professor  Swallow  has,  however,  discovered  some  individuals  on  Spencer's 
Creek,  Ralls  county,  in  which  the  outer  crust  still  remains,  and  from  these  the  above 
description  has  been  drawn. 
N — II — 2. 
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TRILOBITES. 

PBOBTUS  SWALLOWI.*— SmiMABD. 
PL  B— Hg.  12— a,  t. 

Head  semicircular,  swelled,  exterior  border  narrow,  sliglitly  elevated  and 
marked  with  four  or  five  thread-like  striae  ;  sinus  of  the  border  shallow  and  indis- 
tinct ;  posterior  border  of  cheeks  rather  wide,  and  limited  internally  by  a  shallop, 
but  distinct  groove ;  genal  angle  short  and  rounded  ?  ;  glabella  tumid,  elevated  above 
the  plane  of  the  cheeks,  occupying  about  four-fifths  the  entire  length  of  the  head, 
rather  more  than  half  as  wide  as  long ;  front  rovinded  ;  sides  convex,  in  advance  of 
the  eyes ;  slightly  concave  iu  the  middle,  and  expanding  again  posteriorly ;  lobation 
indistinctly  marked  by  three  very  shallow  depressions  on  each  side,  the  anterior  and 
middle  ones  being  nearly  obsolete :  occipital  segment  wider  than  the  base  of  the 
glabella ;  convex,  and  as  high  as  the  glabella ;  occipital  furrow  slightly  arched  to- 
wards the  front,  narrow,  rather  deeply  impressed,  widest  at  the  extremities;  the 
furrow  which  separates  the  globella  from  the  cheeks  (dorsal  sinus)  is  narrow,  flexu- 
ous  and  slightly  impressed ;  cheeks  elevated  in  the  middle,  declining  rapidly  towards 
the  borders ;  et/ea  reniform,  moderately  developed,  not  as  high  as  the  glabella,  pal- 
pebral lobes  semi-oval,  visual  surface  very  minutely  reticulated.  Thorax  with  nine 
segments;  axal  lobe  very  elevated,  width  greater  than  the  lateral  lobes,  rings 
rather  wide,  flattened  in  the  direction  of  the  axis ;  separated  from  each  other  by 
straight,  narrow,  but  well-defin  d  grooves ;  segments  of  lateral  lobes  flattened  be- 
tween the  knee  and  axis;  the  two  bands  are  of  nearly  equal  width;  extremities 
rounded.  Pygidium  parabolic,  moderately  convex ;  length  about  equal  to  the  head, 
border  rather  wide ;  axal  lobe  elevated,  as  wide  as  lateral  lobes ;  segments  eleven, 
flattened,  separated  by  straight  and  feebly-impressed  grooves ;  lateral  lobes  about 
seven,  indistinct. 

The  whole  surface  is  minutely  punctate ;  the  punctse  sometimes  disposed  in 
quincunx  and  sometimes  irregularly. 

Dimensions.  —  Length  of  head,  3  J  lines ;  greatest  width,  6  lines. 

Formation  and  Locality.  —  This  pretty  little  species  was  found  by  Professor 
SwaUow,  in  the  lithographic  limestone  of  the  Chemung  Group  at  Chouteau  Springs, 
Cooper  county ;  and  by  Mr.  F.  B.  Meek,  in  Moniteau  county. 

Dedicated  to  its  discoverer.  Professor  G.  C.  Swallow. 

PROETUS  jnSSOTJRIENSIS.— SmraiABD. 
PI.  B— Hg.  13.— a,  b. 

Glabella  tumid,  greatest  height  about  the  center,  ovoid,  obtusely  rounded  in 
front,  truncated  posteriorly,  length  a  little  greater  than  the  width,  widest  behind, 
three  furrows  on  either  side,  posterior  pair  strongly  marked :  these  commence  at  the 
dorsal  sinus,  about  one-third  the  distance  from  base  to  front,  pass  in  a  curve  back- 
wards, and  bifurcate  about  midway  between  the  center  and  sides  of  the  glabella  ; 
one  branch,  ver/  shallow,  is  continued  for  a  short  distance  almost  transversely;  the 
other  bends  backwards  nearly  to  the  occipital  sinus,  and  with  the  main  branch  par- 
tially encloses  a  large  oval  lobe  on  each  side,  the  lobes  separated  by  a  space  about 
half  the  width  of  the  glabella;  middle  pair  of  furrows,  shallow,  curving  backwards 
in  a  direction  nearly  parallel  with  the  posterior  ones,  but  considerably  shorter ; 
anterior  pair  feebly  impressed,  a  little  oblique ;  occipital  sinus  a  little  convex  towards 


•  In  the  ftillowing  deecrlption  of  Trilobitea  I  bave  followed,  with  but  little  oltention,  the  momea- 
clotare  of  Bamuide. 
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the  f^ont,  shallowest  in  the  middle ;  occipital  ring  wide,  flattened,  much  lower  than 
the  plane  of  the  glabella.  Pygidium  semi-circulai-,  flattened  convex,  width  donbls 
the  length,  margin  broad  and  slightly  concave  ;  axal  lobe  almost  as  wide  as  the 
lateral  lobes,  rounded  at  the  extremity,  segments  ten,  separated  by  strongly-marked 
farrows  ;  lateral  lobes  flattened,  with  six  or  seven  segments,  separated  by  shallow, 
but  well-marked  furrows ;  surface  thickly  studded  with  granulse,  which  are  rather 
smaller  than  those  of  the  glabella. 

Dimensions. — Length  of  head,  8 J  lines;  greatest  width  of  glabella,  7 J  lines  ; 
length  of  pygidium,  6J  lines  ;  width  of  ditto,  1  inch. 

Checks  and  thorax  unknown. 

This  is  one  of  the  most  beautiful  species  found  in  our  rocks.  The  test  is  of  a 
light  chesiiut  brown  color. 

Locality.  —  It  was  obtained  by  Prof.  Swallow,  from  the  Lithographic  Limestone, 
at  Hannibal,  Louisiana  and  Chouteau  Springs,  Missouri,  associated  with  Productus 
Murchisonianus,  Spirifer  cuspidatus  and  Chonetes  omata. 

CYPHASPIS  GIRABDEAUBNSIS.— Shdmard. 
PI.  B— Fig.  11— ct,  b. 

Body  ovate,  depressed ;  head  nearly  semicircular,  forming  more  than  one-third 
the  length  of  the  body,  very  moderately  convex,  exterior  border  raised,  narrow, 
prolonged  posteriorly  into  slender,  arched  spines,  which  extend  to  the  seventh  tho- 
racic articulation ;  within  the  border  is  a  narrow  well-defined  groove,  and  between 
this  and  the  furrow  which  passes  round  the  front  of  the  glabella  is  a  slightly-raised 
surface.  OlabeUa  subovate,  rounded  before,  truncated  behind,  occupying  rather 
more  than  two-thirds  the  length  of  the  head,  greatest  width  a  little  in  advance  of 
the  middle,  surface  moderately  convex  and  but  little  elevated  above  the  cheeks,  when 
compared  with  other  species  of  the  genus ;  at  the  base  on  either  side  is  a  small 
ovate  lobe,  about  half  the  length  of  the  glabella,  and  entirely  separated  from  it  by  a 
narrow,  deeply-impressed  groove;  longitudinal  furrows  narrow,  profound,  uniting 
in  front  of  the  glabella ;  occipital  furrow  straight,  narrow,  deep ;  occipital  ring 
about  as  high  as  the  glabella,  wide  in  the  middle,  narrowing  towards  the  extremities, 
garnished  with  a  minute  central  granule ;  cheeks  depressed  convex ;  eyes  small, 
nearly  circular,  situated  very  near  the  glabella,  and  opposite  the  anterior  half  of  its 
lateral  lobes.  Thorax  with  ten  segments,  trilobation  strongly  marked  by  the  longi- 
tudinal furrows ;  axal  lobe  wider  than  the  lateral  lobes,  slightly  flattened  in  the 
middle,  rings  slightly  arched  towards  the  front,  separated  by  strong  furrows ;  seventh 
ring  provided  with  a  slender  spine,  a  little  flattened  on  the  sides  ;  it  extends  directly 
backwards,  nearly  two  lines  beyond  the  extremity  of  the  pygidium.  The  entire 
length  of  this  appendage  is  about  four  lines  ;  it  rises  by  a  thickened  base,  and  ter- 
minates in  an  acute  point.  Pleurce  rounded  at  extremities,  each  with  a  deep  groove 
running  nearly  the  entire  length,  bend  of  the  knee  nearest  the  axal  extremities. 
Pygidium  semicircular,  twice  as  wide  as  long,  border  narrow,  axal  lobe  about  as 
wide  as  one  lateral  lobe,  rings  from  five  to  eight  (varying  in  different  specimens), 
segments  of  lateral  lobes  tolerably  distinct,  grooved  throughout  their  entire  length. 
The  surface  of  the  crust  appears  perfectly  smooth  to  the  naked  eye,  but  when  ex- 
amined with  a  strong  lens,  numerous  minute  granulse  are  to  be  seen. 

Dimensions.  —  Length,  7  lines ;  greatest  breadth,  6  lines ;  length  of  head,  2J 
lines. 

The  species  described,  as  far  as  my  observation  extends,  is  the  only  example  of 
the  genus  hitherto  observed  in  American  strata.     The  depressed  form  of  the  glabella 
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and  the  large  size  of  its  basal  lobes  will  distinguish  it  from  its  European  congenars, 
with  one  exception,  Cyphaapia  dtpressa  of  Barrande,  from  the  Upper  Silurian  strata 
of  Bohemia,  which,  also,  possesses  these  characters.  In  other  respects,  howerer,  our 
fossil  is  widely  different,  and  cannot  be  mistaken  for  that  species. 

The  only  perfect  example  of  this  trilobite  we  have  found,  is  represented  in 
plate  B,  Fig.  11,  a.  An  interesting  feature  in  this  specimen  is  the  remarkable 
spinal  appendage,  which  rises  from  the  seventh  axal  ring  of  the  thorax,  and  which, 
notwithstanding  its  extreme  delicacy,  is  beautifully  preserred  in  nearly  a  normal 
position.  Barrande  has  observed  a  similar  appendage  in  a,  number  of  Bohemian 
species  of  Cyphaspis,  and  Salter  figures  a  fine  example  from  the  Silurian  rocks  of 
Britain.  In  all  the  specimens  mentioned  by  these  authors,  however,  the  spine  arises 
from  the  sixth  axal  ring  of  the  thorax,  instead  of  from  the  seventh,  as  Cyphayais 
Girardeauensia. 

Formation  and  Locality.  ^It  oceyas  in  the  Tipper  SilurlEtn  strata  (Cape  Girar- 
deau Limestone),  on  the  Mississippi  river,  two  miles  above  Cape  Girardeau,  Mis- 
souri, where  it  is  associated  with  Proetus  depressus,  Encrinurus  deltoidms,  and  Homo- 
crinus. 

ENCmSUBUS  DELTOIDEUS.— Shomaed. 

PI.  B— Fig  10. 

Sead  and  Thorax  unknown, 

Pygidium  snbtriangular,  width  greater  than  the  length,  moderately  convex, 
arched  before,  extremity  rounded  and  bent  slightly  upward ;  axal  lobe  flattened  con- 
vex, a  little  elevated  above  the  convexity  of  the  lateral  lobes,  from  which  it  is  well 
defined  by  the  longitudinal  furrows ;  rings  about  twenty-four,  narrow  ;  the  first  four 
or  five  only  are  entire,  the  others  are  interrupted  by  a  longitudinal  space,  which  runs 
down  the  middle  of  the  axis,  and  bears  several  very  small  granules,  which  are  indis- 
tinct, and,  in  the  specimens  before  us,  are  only  apparent  on  the  anterior  third  of  its 
length  ;  on  each  side  of  this  interval,  the  rings  are  separated  by  strong  transverse  fur- 
rows, nearly  as  wide  as  the  rings ;  lateral  lobea,  each  about  one  and  a  half  times  the 
width  of  axal  lobe ;  ribs  eight  on  each  side,  narrow  at  their  origin,  and  becoming 
wider  as  they  approach  the  border,  curved  downward  and  backwards,  the  last  two  or 
three  being  nearly  parallel  with  a  line  drawn  through  the  length  of  the  axis ;  furrows 
deep,  smooth,  and  about  half  as  wide  as  the  ribs.  The  surface  of  the  test  appears 
perfectly  smooth  to  the  unassisted  eye,  excepting  the  annulations  of  the  axis,  which 
show  traces  of  granules.  With  the  magnifier,  minute  granulse  are  to  be  seen,  par- 
ticularly near  the  borders  and  posterior  extremity.  The  shell  is  of  a  beautiful 
chestnut  brown  color. 

Dimensions  of  largest  specimen  of  the  pygidium;  length,  9  lines ;  width,  lOi 
lines. 

It  is  nearly  related  to  Encrinurus  sex-cosiatug,  Salter,  from  which  it  differs  in 
the  greater  number  of  ribs  of  the  axal  and  lateral  lobes  of  the  pygidium,  and  in  its 
axis,  which  is  longer  and  narrower.  From  the  pygidium  of  Encrinurus  punctatus,  as 
figured  by  Murchison,  McCoy  and  Hall,  ours  may  be  readily  distinguished  by  its 
greater  width,  rounded  posterior  extremity,  and  the  greater  width  of  its  ribs.  It 
cannot  be  confounded  with  any  other  species  of  the  genus. 

Formation  and  Locality.  —  It  occurs  with  the  preceding  species  in  the  Cape  Gi- 
rardeau Limestone,  on  the  Mississippi  river,  about  two  mUes  above  Cape  Girardeaji. 
We  have  found  several  specimens  of  the  pygidium,  but,  up  to  this  time,  no  por- 
tions of  the  head  or  thorax  have  been  discovered. 
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POILLIPSIA  MEKAMECENSIS.— Sbdmam). 
PI.  B— rig.  9. 

Pygidium  semi-elliptical,  rather  wider  than  long,  very  convex ;  border  mode- 
rately narrow ;  axal  loie  not  quite  as  wide  as  the  lateral  lobes,  and  considerably 
elevated  above  them ;  anterior  extremity  arched ;  posterior  extremity  obtusely 
rounded ;  rings  thirteen,  convex  on  the  dorsum,  flattened  on  the  sides ;  transverse 
furrows  rather  deeply  impressed  on  the  dorsum,  but  shallow  and  narrow  on  the 
flattened  sides ;  lateral  lobes  strongly  arched  downwards ;  ribs  about  twelve,  dis- 
tinct, except  the  two  or  three  last,  which  are  obscure ;  the  first  four  from  the 
thoracic  margin  marked  with  a  shallow  but  distinct  furrow,  which  is  situated  very 
near  the  posterior  edge  ;  furrows  between  the  ribs  rather  deeply  impressed.  Sur- 
face very  finely  granulose. 

Dimensions.  —  Length,  6  lines ;  greatest  width,  6  J  lines. 

Geological  Position  and  Locality.  —  Occurs  in  the  Archimedes  Lipiestone,  on 
the  Meramec  River,  at  Fenton,  St.  Louis  county. 

DAIMANIA  TErDBNIIPERA.— Shdmasd. 
PI.  B— Fig.  8—0,  b,  c. 

Head  sub-semicircular,  but  little  elevated,  granulose ;  external  border  wide, 
slightly  raised,  and  with  a  broad  shallow  groove  extending  nearly  the  entiije 
length ;  front  extended  into  a  remarkable  three-lobed  process,  about  four  lines  wide 
at  the  base,  and  three  and  a  half  lines  long  ;  the  lobes  angulated  and  bent  slightly 
upwards  ;  one,  a  little  the  largest,  projects  forward  from  the  middle  of  the  process, 
and  occupies  about  half  its  length ;  the  others  arise  from  behind  the  central  lobe,  and 
project  laterally  one  on  either  side,  their  extremities  being  about  five  lines  apart. 
On  each  side  of  the  process  the  border  is  notched  about  half  its  width.  The  genal 
angles  are  broad,  flattened  convex  and  slightly  curved  at  the  tip  ;  their  length  about 
equal  to  the  head;  exclusive  of  the  frontal  process.  Olabella  very  moderately  con- 
vex ;  frontal  lobe  transverse,  somewhat  lozenge-shaped,  with  the  angles  rounded, 
occupying  more  than  one-half  the  length  of  the  glabella,  including  the  occipital 
ring,  and  separated  from  the  cheeks  by  a  well-defined  dorsal  furrow,  which  become? 
obsolete  in  front ;  lateral  furrows  well  impressed,  and  extending  rather  more  than 
one-third  the  distance  across  the  glabella ;  anterior  pair  directed  obliquely  back- 
wards, forming,  vrith  the  axis,  an  angle  of  about  seventy  degrees ;  second  pair 
directed  forwards ;  posterior  pair  transveree.  Eyes  large,  lunate,  very  close  to  the 
glabella,  and  extending  from  the  occipital  to  the  anterior  lateral  furrows.  The 
visual  surface  of  each  eye  contains  about  thirty-eight  vertical  rows  of  lenses,  the 
maximum  number  in  a  row  being  ten,  the  whole  number  about  350.  The  cheeks 
are  very  slightly  convex. 

Pygidium  sub-triangular,  flattened  convex ;  border  from  a  half  toaBne  wide,  pro- 
longed posteriorly  into  a  pointed  spine  from  one  to  two  lines  long.  Axis  but  little 
raised  above  the  lateral  lobes,  forming  about  one-fourth  the  entire  width,  tapering 
gradually,  rounded  and  slightly  prominent  at  the  extremity,  from  which  an  obscure 
carina  extends  to  the  caudal  spine ;  rings  fourteen,  flattened  convex,  separated  by 
narrow  grooves ;  lateral  lobes,  with  nine  or  ten  segments,  gently  curved,  and  their 
extremities  coalescing  with  the  border  ;  furrows  rather  wide  but  shallow,  each  with 
two  shallow  pits  near  the  border,  separated  by  a  slightly-raised  carina. 

Formation  and  Locality.  —  This  species  is  quite  characteristic  of  the  Delthyris 
Shaly  Limestone,  on  the  Mississippi  river,  below  Bailey's  Landing,  in  Perry  county, 
and  at  Birmingham,  in  Cape  Girardeau  county. 
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CALTMENB  EIJCSOSA.— Shtmaed. 
PI.  B— Fig.  U. 

Of  this  handsome  species  we  have  found  only  the  pygidium.  It  is  much  wider 
than  long,  and  the  posterior  border  is  moderately  rounded.  The  surface  is  thickly 
studded  with  granules,  which  are  most  numerous  on  the  borders.  Axis  not  as  wide 
as  one  lateral  lobe ;  rings  eight,  separated  by  rather  deep  furrows,  scarcely  half  as 
wide  as  the  rings ;  lateral  lobes  with  about  five  segments,  which  continue  to  the  ex- 
terior edge,  each  one  divided  into  two  nearly  equal  parts  by  a  slight  furrow,  which 
extends  nearly  to  the  extremity ;  furrows  between  the  ribs  becoming  nearly  obsolete 
before  attaining  the  edges. 

Dimensions.  —  Length,  6  J  lines ;  width,  10  lines. 

The  pygidium  here  described  is  very  similar  to  that  of  Calymene  inceria,  Bar- 
rande,  but  the  axis  is  narrower,  and  the  lateral  lobes  wider. 

Formation  and  Locality.  —  This  species  occurs  on  the  Mississippi  river,  one  mile 
below  Birmingham,  in  the  Delthyris  Shaly  Limestone. 

ACIDASPIS  HAXU.— Shumabii. 
PI.  B  — Pig.  7— 0,6,  a 

This  is,  perhaps,  the  most  beautiful  of  the  American  species  of  Acidaspis,  and 
the  only  one  known  to  me  from  western  localities.  We  have  not  yet  succeeded  in 
obtaining  an  entire  individual,  but  the  specimens  in  the  State  collection  are  suffi- 
cient to  enable  us  to  illustrate  most  of  the  essential  characters  of  the  species. 

The  glabella  is  very  moderately  convex  ;  its  length  is  2J  lines,  and  its  width, 
between  the  eyes,  is  about  3  lines  ;  frontal  border  elevated,  garnished  with  a  row  of 
closely-set  granules,  and  limited  internally  by  a  deep  furrow  ;  dorsal  sinuses  rather 
deep  and  nearly  parallel  with  each  other ;  false  sinuses  well  defined  from  their  com- 
mencement at  the  middle  lateral  furrows,  to  the  occipital  furrow  ;  mesial  lobe  of 
glabella  slightly  elevated  above  the  lateral  lobes,  and  bearing  a  wide  frontal  lobe, 
forming  a  little  more  than  a  fourth  of  its  length,  and  behind  which  the  sides  are 
slightly  arched ;  of  the  lateral  lobes  the  middle  one  is  nearly  circular,  the  posterior 
one  oval ;  no  antero-lateral  sinuses,  the  middle  and  posterior  ones  neatly  defined  and 
deep ;  occipital  sinus  distinctly  marked,  but  rather  shallow  in  its  middle  third ; 
occipital  ring  very  slightly  elevated  above  the  plane  of  the  median  lobe,  rather  wide 
in  the  middle,  constricted  at  the  extremities,  posterior  edge  of  constricted  portion 
bearing  a  prominent  granule  on  either  side ;  area  between  the  groove  of  the  occular 
thread  and  dorsal  sinus  narrow,  triangular,  and  ornamented  with  a  double  row  of 
granules ;  occular  thread  very  slender,  bearing  a  single  series  of  granules ;  eyes 
situated  directly  opposite  the  posterior  lateral  lobes  ;  movable  cheeks  as  wide  as  the 
median  lobe  of  the  glabella  is  long  ;  border  well  defined,  and  terminating  posteriorly 
in  a  slightly-curved  acute  spine,  about  two  lines  in  length ;  exterior  edge  ornamented 
with  about  fourteen  spines,  increasing  in  length  as  they  recede  from  the  front,  and 
two  of  them  situated  on  the  genal  spine  ;  the  forward  ones  are  blunt  at  their  extre- 
mities, the  others  are  drawn  to  a  sharp  point. 

Thorax.  —  The  number  of  segments  composing  the  thorax  is  unknown.  In  the 
specimen  figured,  which  is  the  most  perfect  one  in  our  possession,  eight  are  pre- 
served ;  axis  not  so  wide  as  one  of  the  lateral  lobes ;  lateral  segments  each  bearing 
a  bourrelet  of  a  semi-cylindrical  form,  occupying  about  half  its  width,  and  garnished 
with  a  row  of  granules ;  posterior  band  very  narrow  and  difficult  to  be  seen ;  anterior 
band  very  slightly  convex,  narrow  and  granulose. 

Pygidium  minute,  sub-semicircular;  axal  lobe  occupying  about  one-third  the 
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entire  width,  consisting  of  two  rings  ;  lateral  lobes  very  slightly  conyex ;  the  single 
segment  which  arises  from  the  first  axal  ring  is  narrow  at  its  origin,  but  becomes 
rather  broad  before  attaining  the  margin  ;  it  is  prolonged  into  a  primary  spine,  one 
on  each  side,  about  one  and  a  half  lines  long,  and  between  these  are  two  secondary 
spines,  about  half  as  long  as  the  former ;  the  lateral  borders  are  also  furnished  with 
two,  and  sometimes  three  secondary  spines  on  either  side. 

Dimensions.  —  Length,  about  7  lines  ;  width  of  eighth  rib  of  thorax,  exclusive  of 
spines,  6J  lines ;  length  of  pygidium,  1  line. 

Formation  and  Locality/.  —  Fragments  of  this  elegant  little  trilobite  are  quite 
common  in  the  Cape  Girardeau  Limestone,  on  the  Mississippi  river,  in  Cape  Girar- 
deau county. 

Dedicated  to  Prof.  James  Hall. 

PRODUCTUS  AEQUICOSTATtra.— Shomaiu). 
PI  0— Pig.  10. 

Synonyms  —  Productus  —  Christy,  1848,  Letters  on  Geology,  PI.  6,  Fig.  1.  Froduciut 

cora  —  D.  D.  Owen,  Geol.  Rep.,  Iowa,  Wisconsin  and  Minnesota,  Tab.  V.,  Fig.  1 

(not  F.  cora  of  D'Orbigny). 
Shell  large,  broad,  hinge-line  equal  to  the  greatest  width  of  the  shell.  Dorsal 
valve  much  elevated,  arched,  visceral  portion  slightly  flattened  on  the  middle,  sides 
falling  rather  abruptly  to  the  ears.  Ears  large,  triangular,  with  three  or  four 
broad  folds,  which  are  not  continued  across  the  visceral  portion.  Just  within  the 
cardinal  border  is  a  range  of  four  or  five  small  tubes  on  either  side  of  the  beak. 
The  beak  is  moderately  obtuse,  and  passes  a  little  beyond  the  cardinal  border.  The 
surface  is  covered  with  longitudinal  rounded  ribs,  which,  at  about  one-fourth  of  the 
distance  from  the  beak,  preserve  nearly  an  uniform  width  to  the  front  margin.  Some 
of  the  ribs  bifurcate  near  the  beak,  and  then  continue  without  further  division, 
the  spaces  between  being  occasionally  supplied  with  new  ones ;  they  are  nearly 
straight  on  the  back  of  the  shell ;  on  the  sides,  they  are  curved  towards  the  la,teral 
borders,  and  rendered  flexuous  by  the  folds.  At  ten  lines  from  the  beak  there  are 
fifteen  ribs  in  the  space  of  five  lines;  the  whole  number  is  from  150  to  160.  The 
surface  is  studded  with  slender  tubes,  which  in  some  specimens  are  separated  from 
each  other  by  pretty  regular  intervals,  and  arranged  in  oblique  lines  across  the 
shell ;  in  others,  they  are  scattered  promiscuously  over  the  surface.  In  a  specimen 
before  us,  we  can  count  six  ranges  of  these  tubes  separated  from  each  other  by 
regular  distances  of  about  four  lines.  In  another  example,  they  are  more  numer- 
ous and  nearer  together.  They  occupy  rather  more  space  than  the  width  of  the 
ribs.  Ventral  valve  concave,  visceral  portion  nearly  plane,  subquadrilateral,  with 
several  folds  which  continue  across  the  shell ;  these  are  prominent  on  the  ears  and 
side,  but  as  they  approach  the  middle  they  become  obscure. 

Dr.  Owen  refers  this  species  to  Productus  cora,  D'Orbigny,  from  which,  however, 
it  differs  in  many  respects.  The  cardinal  line  is  much  wider,  cars  larger,  ribs 
coarser  and  fewer,  and  the  spaces  between  the  ribs  are  not  more  than  half  their 
width,  the  reverse  of  which  is  the  case  in  the  Productus  Cora. 

This  fine  species  was  found  very  abundantly  by  Professor  Swallow,  in  the  upper 
Coal  Measures,  on  the  Missouri  river,  at  Iowa  Point,  Bondtown,  Dallas,  mouth  of 
Platte  river  and  Weston. 

CHONETBS  PABVA.  — SmiMAED. 

Shell  small,  sub-semicircular,  cardinal  line  straight,  front  and  sides  regularly 
rounded.  Dorsal  value  convex,  most  prominent  near  the  beak,  sinus  very  shallow ; 
eftrs  short,  slightly  concave ;  surface  marked  with  rounded,  dichotomous  ribs,  sepa- 
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rated  hy  spaces  not  as  wide  as  the  ribs ;  the  number  on  the  border  amounts  to  about 
forty-five.'  On  the  ears  the  ribs  are  not  so  prominent  as  on  the  va,ulted  portion  pf 
the  shell.  Ventral  valve  vrith  a  slight  elevation  in  front,  corresponding  to  the  sinus 
of  the  dorsal  valve.     Area  and  spines  unknoTvn. 

The  specimens  we  have  of  this  species  are  somewhat  worn,  so  that  all  the 
characters  cannot  be  determined.  It  is  believed,  however,  that  the  above,  descrip- 
tion will  identify  the  species. 

Locality.  — Found  by  Professor  Swallow,  in  the  Coal  Measures,  in  Boone  county. 

CHONBTES  ORNATA.— Shtimaiu). 
PI.  C  — Fig.  1.  — 0,  5,  c. 

Shell  small,  sub-semiciroular,  transverse,  greatest  width  at  the  cardinal  border. 
Dorsal  valve  moderately  conyex,  hinge-line  prolonged  into  small  acute  ears,  which 
are  smooth,  slightly  deflected  and  convex;  cardinal  border,  with  three  or  four 
minute  spines  on  each  side  of  the  beak  ;  surface,  wilh  from  thirty  to  forty  rounded 
ribs,  separated  by  sulci  not  quite  as  wide  as  the  ribs  ;  some  of  the  latter  bifurcate 
twice  or  thrice,  and  others  proceed  from  the  beak  to  the  border  without  division. 
They  are  crossed  'by  fine  concentric  undulating  lines  of  growth,  which  are  barely 
visible  to  the  naked  eye.  Ventral  valve  moderately  concave,  with  a  shallow  trans- 
verse depression  on  the  ears,  corresponding  to  the  convexity  of  the  opposite  valve. 

Dimensions.  —  Length,  2  J  lines  ;  breadth,  5  lines.  In  the  number  and  charac- 
ter of  the  ribs,  the  0.  ornata  is  analagous  to  C.  nana,  but  it  differs  in  being, propor- 
tionally wider  and  more  depressed.  From  C.  convoluta  (Phillips'  sp.),  to  which  it, 
also,  bears  considerable  resemblance,  it  may  be  readily  distinguished  by  the  ribs, 
many  of  which  are  dichotomous,  whereas  they  are  always  simple  in  the  former 
species. 

This  pretty  Chonetes  is  one  of  the  .most  characteristic  fossils  of  the  Chemung 
Group  of  Missouri.  It  was  obtained  by  Professor  Swallow,  at  Tandever's  Falls, 
Cooper  county,  Louisiana  and  Hannibal,  and  by  Mr.  Meek,  in  Moniteau  county.  It 
is  quite  common,  particularly  in  the  Lithographic  Limestone. 

SPmiEEK  PLANO-CONVEXA.— ShumAED. 

Shell  small,  plano-convex,  semi-elliptical,  greatest  width  near  the  middle,  sur- 
face of  valves  smooth.  Ventral  valve  nearly  plane,  presenting  only  a  slight  con- 
vexity near  the  beak,  no  mesial  ridge  ;  cardinal  line  straight,  short,  less  than  the 
width  of  the  shell ;  lateral  borders  and  front  regularly  rounded  ;  area  short,  trian- 
gular, having  a  rather  wide  foramen,  with  the  lateral  edges  raised.  Dorsal  valve 
gibbous,  greatest  convexity  at  the  middle,  a  faint  mesial  sinus  running  from  the 
heak  to  the  front ;  beak  produced  and  rather  strongly  incurved  ;  deltoid  foramen 
moderately  wide,  edges  slightly  raised ;  no  deltidium  in  any  of  the  specimens  ex- 
amined. 

Dimensions.  —  Width,  3 J  lines ;  length,  3  lines ;  height,  2  lines.  The  surface 
of  this  shell,  to  the  naked  eye,  appears  smooth,  but  some  specimens  under  the  magni- 
fier exhibit  faint  longitudinal  strise  and  fine  concentric  lines  of  growth. 

This  species  was  found  abundantly  in  the  Upper  Coal  Measures,  on  the  Mis- 
souri, near  the  mouth  of  Platte  River,  associated  with  Produetus  Wabashensis,  Chonetes 
granulifera,  etc.     For  other  localities,  refer  to  Prof.  Swallow's  Report,  p.  79. 

SPIRIIBR!  PBOUtlAKIS.— SH1JM4KD. 
PI.  C— rig.  7— 0,6. 

Shell  transverse,  gibbous,  length  and  breadth  nearly  equal,  cardinal  angles 
rounded.    Dorsal  valve  more  inflated  than  the  ventral,  greatest  convexity  near  the 
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beak;  beak  large,  prolonged,  elevated,  incuryed;  hinge-line  Bhorter  than  the  width 
of  the  shell,  flexuous ;  sinus  shallow  and  narrow,  extending  from  beak  to  front,  not 
plicated  ;  ribs,  six  or'  seven  on  each  side  of  the  sinus,  simple,  convex,  rather  broad, 
separated  by  narrow,  slightly-impressed,  furrows  ;  area  very  small,  triangular,  not 
very  distinctly  marked,  equal  to  about  one-third  the  width  of  the  shell,  aperture 
triangular,  longer  than  wide  ;  ventral  valve  convex,  mesial  ridge  moderately  elevated 
above  the  general  convexity,  simple,  sometimes  with  a  very  slight  linear  longitu- 
dinal furrow;  beak  obtusely  rounded,  slightly  Incurved;  area  narrow;  surface 
of  the  valves  marked  by  very  fine  concentric  undulating  lines  of  growth. 

Dimensions.  —  Length,  7J  lines ;  width,  9  lines. 

This  shell  is  placed  with  doubt  in  the  genus  Spirifer,  as  it  presents  some  cha- 
racters at  variance  with  the  species  now  included  in  that  genus.  In  some  of  its  cha- 
racters it  resembles  the  species  for  which  the  genus  Martinia  has  been  proposed  by 
Prof.  McCoy. 

Formation  and  Locality.  —  This  species  is  characteristic  of  the  Chemung  Group, 
at  Chouteau  Springs,  Cooper  county. 

SPIRIFBB,  KBNTUCKBNSIS.— ShumAKD. 

Sunmiym — Spirifer  odopWcaimt  Hall,  Stansb.  Expel,  to  Salt  Lake,  p.  409— PI.  XT. — Fig.  4— a,  6 
(not  S.  octopllcAtus  of  .Sowerby). 

Mr.  Hall  refers  with  doubt  the  shell  we  have  named  as  above,  to  Spir.  octopli- 
catus  of  Sowerby,  from  which  it  differs  in  several  respects.  Mr.  Sowerby's  descrip- 
tion, in  the  sixth  volume  of  his  Mineral  Oonchology,  reads  thus:  "  Transversely  elon- 
gated, gibbous,  semicircular,  plaited ;  plaits  eight  or  ten,  deep  and  angular ;  central 
elevation,  plain ;  beaks  remote,  incurved ;  area  triangular  curved."  In  some  speci- 
mens procured  by  Professor  Swallow,  on  the  Missouri  river,  not  far  from  Weston,  we 
notice  the  following  characters :  Transversely  elongate,  gibbous,  sub-semicircular, 
with  from  six  to  nine  plaits  on  each  side  of  the  mesial  sinus  (the  number  varying 
with  the  age  of  the  shell);  plaits  rounded,  crossed  by  concentric,  undulating,  sharp 
lines  of  growth,  thickly  studded  with  minute  granulae. 

I  found  this  shell,  several  years  since,  in  the  Coal  Measures  of  Grayson  county, 
Kentucky,  and  retain  for  it  the  name  by  which  I  have  ever  since  known  it.  It  is 
associated  with  Terebratula  subtilita,  Productus  splendens,  and  Ohonetes  mesoloba. 

SPIEIPBR  MAKIONBNSIS.  — Shdmaud. 
PI.  C  — Fig.  8— a,  6,  c,  d. 

Shell  transverse,  sub-semicircular,  rather  gibbous;  hinge-line  extended  into 
acute  ears,  and  equal  to  twice  the  length  of  the  shell.  Area  narrow;  borders  sub- 
parallel,  marked  with  very  fine  transverse  strise,  and  more  apparent  longitudinal 
striae.  Dorsal  valve  more  gibbous  than  the  ventral  valve ;  aperture  rather  broadly 
triangular,  and  not  closed  by  a  deltidium ;  beak  pointed,  incurved ;  sinus  commenc- 
ing at  apex  of  the  beak,  narrow,  shallow,  with  three  or  four  plications,  which  do  not 
vary  in  size  from  those  on  the  sides  of  the  valve.  Ventral  valve  regularly  convex ; 
mesial  ridge  scarcely  elevated  above  the  general  convexity  of  the  shell,  being  only 
a  little  prominent  towards  the  front.  The  surface  of  the  shell  is  marked  with  about 
fifty  rounded  ribs,  mostly  simple,  except  on  the  mesial  fold  and  sinus,  which  are 
dichotomous ;  ribs  crossed  by  fine  undulating  lines  of  growth. 

This  beautiful  shell  is  easily  recognized  by  its  narrow  area,  and  the  slight  eleva- 
tion of  its  mesial  fold,  which,  in  young  examples,  is  sometimes  even  concave.  In 
young  specimens,  the  cardinal  border  is  produced  into  long  mucronate  points. 
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One  of  the  most  characteristic  and  abundant  fossils  of  the  Chemung  rocks  of  our 
State.  It  was  found  by  Professor  Swallow,  at  Chouteau  Springs,  Cooper  county ;  at 
Hannibal,  Marion  county,  and  Louisiana,  Pike  county.  Mr.  Meek,  also,  observed  it 
in  Moniteau  county. 

CTRTIA  ACUTIROSTRIS.  — Shcmam). 
PI.  C— rig.  3— a,  i,  c. 

Shell  small ;  area  very  high,  nearly  an  equilateral  triangle ;  greatest  width  at 
the  cardinal  margin.  Beak  of  dorsal  valve  very  slightly  incurved  in  most  specimens, 
sometimes  straight ;  deltoid  aperture  narrow,  becoming  abruptly  dilated  near  the 
base ;  lateral  edges  slightly  elevated ;  the  elevation  most  prominent  at  the  dilated 
portion ;  mesial  sinus  commencing  at  the  tip  of  the  beak,  rather  deeply  impressed 
and  destitute  of  ribs.  Ventral  valve  semi-elliptical,  flattened  convex  ;  mesial  ridge 
elevated  above  the  general  convexity  of  the  valve,  and  well  defined  by  a  wide  con- 
cave space  on  either  side.  Some  specimens  exhibit  a  faint  longitudinal  sinus  running 
the  whole  length  of  the  mesial  fold.  Valves  with  four  or  five  simple  rounded  ribs 
on  each  side  of  the  mesial  fold  and  sinus,  crossed  by  fine  undulating  subimbricating 
lines  of  growth. 

This  shell  is  very  nearly  related  to  Gyrtia  [Spirifer)  pyramidalis,  Matl,  from  the 
Niagara  Group  of  New  York ;  but  it  difi'ers  in  the  form  of  the  aperture,  which  is 
wider,  the  ventral  valve  is  more  convex,  and  the  mesial  ridge  and  sinus,  larger. 

Occurs  in  the  Lithographic  Limestone  of  the  Chemung  Group  on  the  Mississippi, 
at  Hannibal  and  Louisiana. 

RHTNCONELLA  MISSOURIENSIS.— Shumabd. 
PI.  C— Pig.  6  —  a,h,c. 

Shell  gibbous,  subtriangular ;  beaks  sharp ;  greatest  width  usually  near  the 
front,  but  very  variable  in  different  ages  of  the  shell.  Ventral  valve  much  more  ele- 
vated than  the  dorsal  valve ;  degree  of  elevation  varying  according  to  the  age  of  the 
shell ;  beak  incurved,  pointed  ;  mesial  ridge  obscure,  with  from  two  to  three  obscure 
rounded  folds,  commencing  a  short  distance  in  advance  of  the  beak,  and  becoming 
more  prominent  towards  the  front,  where  the  valve  is  emarginate,  and  presents  two 
or  three  deep  indentations.  Dorsal  valve  slightly  convex  near  the  beak,  nearly 
plane  anteriorly;  sinus  broad  and  shallow  in  young  examples,  becoming  deeper 
in  the  more  advanced  ages  of  the  shell ;  it  has  two  or  three  wide  obscure  plaits,  some- 
times reaching  the  beak.  Tongue  of  sinus  quadrangular,  bent  upwards  at  nearly 
right  angles  to  the  plane  of  the  valve,  and  in  most  specimens  equal  in  length  to  one- 
third  the  length  of  the  shell.  The  cardinal  line  is  sinuouS.  The  surface  of  the 
valves  is  covered  with  very  fine,  concentric,  imbricating,  waved  lines  of  growth. 

Professor  Swallow  found  this  species  quite  common  in  the  Chouteau  Limestone 
of  the  Chemung  Group,  at  Vandever's  Falls,  Cooper  county.  It  also  occurs  at 
Providence,  Boone  county. 

RHTNCONELLA  COOPERENSIS.— SnCMAKD. 
PI.  C  —  Pig.  4  —a,  6,  c,  d. 

Shell  sub-pentagonal,  transverse ;  surface  covered  by  prominent,  simple  ribs, 
increasing  in  size  from  beak  to  front.  Dorsal  valve  moderately  convex  near  the 
beak  and  on  the  lateral  lobes  ;  sinus  shallow  at  first,  but  profound  and  very  wide  at 
the  front  with  seven  rounded  equal  ribs,  the  last  somewhat  angular  ;  lateral  lobes 
with  seven  ribs,  rounded  at  their  origin,  but  becoming  angular  at  the  front;  tongue 
of  the  sinus  very  wide,  equal  to  nearly  one-third  the  length  of  the  shell. 
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Ventral  valve  more  convex  than  the  dorsal  valve,  and  more  regularly  rounded ; 
median  ridge  corresponding  in  width  to  the  sinus,  and  very  moderately  elevated. 
Beak  of  dorsal  valve  pointed  and  entire  ;  cardinal  border  longer  than  aides  ;  ante- 
rior and  lateral  commissure  denticulated ;  surface  covered  with  numerous  fine  fili- 
form strise. 

This  shell  is  very  variable  in  its  proportions ;  some  specimens  are  very  gibbous ; 
the  tongue  of  the  sinus  is  quadrangular  and  bent  at  nearly  right  angles  to  the  plane 
of  the  ventral  valve,  while  the  opposite  valve  is  profoundly  emargiuate. 

This  species  was  discovered  by  Professor  Swallow,  in  the  Chouteau  Limestone, 
associated  with  the  preceding. 

It  resembles  very  closely  some  of  the  varieties  of  Bhynconella  {TerebTatiula) 
pentatoma. 

RHYNCONELLA  BOONENSIS.  —  Shdmaeb. 
PI.  C  — Fig.  6— a,  6. 

Shell  sub-triangular,  length  and  breadth  about  equal,  greatest  width  at  the 
cardinal  border,  and  diminishing  rapidly  to  the  front,  where  it  terminates  in  an  ob- 
tuse angle ;  cardinal  border  sinuous,  terminating  exteriorly  in  small  salient  ears ; 
dorsal  valve  longitudinally  convex,  concave  from  side  to  side,  furnished  with  two 
folds  which  are  very  obscure  at  the  beak,  but  become  rather  prominent  and  broadly 
angular  as  they  approach  the  front ;  sinus  indistinct  near  the  beak,  large  and  mode- 
rately deep  in  front ;  tongue  of  sinus  triangular ;  beak  rather  obtuse  and  strongly 
incurved  ;  hinge-line  sinuous  and  situated  some  distance  within  the  cardinal  border ; 
ventral  valve  shorter  than  dorsal  valve,  convex  on  the  middle,  sides  nearly  per- 
pendicular ;  mesial  fold  indistinct  near  the  beak,  becoming  broad  and  somewhat 
prominent  in  front. 

Dimensions.  —  Length,  11  lines;  height,  6 lines. 

Formation  and  Locality.  —  This  shell  occurs  in  the  middle  division  of  the  Encri- 
nital  Limestone,  near  Columbia,  Boone  county.  It  is  rare,  only  one  specimen  having 
been  found. 

OKTHIS  MISSOUMENSIS.—  SHDMiEB. 
PLC  — Fig.  9— a,  6. 

Shell  transverse,  semi-elliptical,  depressed  convex;  cardinal  margin  equal  to 
the  greatest  width  of  the  shell ;  dorsal  valve  very  gently  convex,  with  a  broad  and 
very  shallow  sinus ;  beak  pointed,  flattened,  and  not  extending  beyond  the  cardinal 
border  ;  surface  covered  with  fine,  sharp,  rounded,  simple  ribs,  with  interstitial  ribs 
often  planted  between,  which,  before  reaching  the  border,  attain  the  same  size  as 
the  regular  ones ;  the  number  on  the  border  amounts  to  fifty  or  sisty.  With  the  as- 
sistance of  the  lens  we  can  perceive  numerous  very  fine  concentric  strise,  which  give 
to  the  surface  a  very  elegant  appearance. 

Formation  and  Locality, , —  Occurs  in  the  Cape  Girardeau  Limestone,  on  the  Mis- 
sissippi river,  two  miles  above  Cape  Girardeau. 

lEPTAENA  MBSACOSTA ShumABD. 

PI.  C  — Fig.  2. 

Shell  small,  snbquadrangular,  transverse;  greatest  width  at  the  cardinal  border, 
which  is  extended  into  small  triangular  ears ;  dorsal  valve  gently  convex ;  beak 
pointed,  slightly  prominent,  and  passing  slightly  beyond  the  cardinal  border ;  a  sin- 
gle longitudinal  rib  extends  from  beak  to  front,  on  either  side  of  which  the  surface 
is  thickly  covered  with  fine  dichotomous  longitudinal  strise,  of  which  the  number, 
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two  lines  from  the  beak,  is  abont  twelve  in  the  space  of  one  line ;  longitudinal  striae, 
crossed  by  very  fine  concentric  strisB  of  growth. 

Ventral  valve  and  area  unknown. 

Dimensions.  —  Length,  4  lines ;  greatest  width,  6  lines. 

Formation  and  Locality.  —  Tliis  species  is  characteristic  of  the  Cape  Girardeau 
Limestone,  on  the  Mississippi  river,  in  Cape  Girardeau  county. 

AVICTILA  CrRCULUS.— Shumaeb. 
M.  C— Fig.  14— a  6. 

Shell  snborbicular,  slightly  convex;  cardinal  line  about  equal  to  two-thirds 
the  width  of  the  shell;  length  and  width  about  equal;  ears  small  and  anga- 
lated ;  beak  rather  pointed,  elevated  slightly  above  the  cardinal  line  ;  posterio-supe- 
rior  edge  of  visceral  portion  gently  concave ;  sides  and  front  regularly  rounded ; 
surface  marked  with  sharp  concentric  striae,  crossed  by  longitudinal  undulating 
striae ;  near  the  beak  two  or  three  obscure  folds  are  occasionally  seen. 

The  Aviada  drc/ulus  is  very  nearly  related  to  Avieula  (^Pecten)  dolabraeformis, 
from  the  Chemung  Group  in  New  York,  described  by  Professor  Hall  in  the  Geologi- 
cal Eeport  of  the  4th  District.  Our  specimens,  however,  are  constantly  more  orbi- 
cular, and  less  oblique. 

OeoUgieal  Position  and  Locality.  —  It  was  found  very  abundantly  by  Professor 
Swallow,  in  the  Chouteau  Limestone  of  the  Chemung  Group  at  Vandever's  Falls, 
Cooper  county,  and  by  Mr.  Meek,  in  Moniteau  county. 

AVICULA  COOPERENSIS.  — Shumabb. 
PL  C— Fig.  15. 

Shell  flattened,  convex,  sub-orbicular,  slightly  oblique,  length  and  width  about 
.  equal ;  beak  p6inted ;  hinge-line  short,  equal  to  about  one-third  the  length  of  the 
shell ;  wings  small,  subrectangular  ;  surface  of  the  shell  covered  with  fine,  concen- 
tric, crowded  striae,  crossed  by  six  or  seven  slightly  elevated  longitudinal  ribs. 

Dimensions.  — Length  and  width,  about  nine  lines. 

In  its  surface  markings,  this  shell  resembles  Avieula  KanzaTiensis,  VemeuU 
(Geol.  de  la  Ruesie  et  Ural  Mont.,  Tome  2,  page  320,  pi.  xx.,  fig.  14),  but  it  is 
neither  so  gibbous  or  oblique,  and  the  longitudinal  ribs  are  not  spinous,  as  in  that 
species. 

Formation  and  Locality. — Very  abundant  and  characteristic  of  the  Chouteau 
iljmestone  at  Vandever's  Falls,  Cooper  county. 

ALLOEISMA  HANNIBAMINSIS.— SBTOMiRD. 
PL  C— Fig.  19. 

Shell  transverse,  subovate,  rather  depressed ;  anterior  extremity  rounded,  pos- 
terior extremity  obliquely  truncated  and  obtusely  angulated ;  basal  margin  gently 
rounded ;  hinge  margin  slightly  concave;  beaks  obtuse,  situated  at  about  one- third 
the  distance  from  the  anterior  to  the  posterior  extremity ;  surface  marked  with  about 
■  eighteen  concentric  ribs,  the  lower  ones  broad  and  angulated,  those  near  the  beak 
rounded  and  very  close  together. 

Dimensions.  —  Length,  18  lines ;  height,  9  lines. 

It  is  associated  with  Chonetes  omata,  Cyrtia  (Spirifer)  mspidatus,  and  Proetus 
Missowrimsis,  in  the  Lithographic  Limestone  of  the  Chemung  Group  at  Hannibal,  in 
Marian  county. 
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PECTEN   MISSOUEIENSIS. 
PI.  C  —  Pig.  16. 

Shell  small,  inequilateral,  oval,  regularly  convex,  sides  falling  rather  abruptly 
to  the  ears ;  surface  with  numerous  fine,  radiating,  unequal,  rounded  ribs,  whioh 
usually  bifurcate  once  or  twice  before  reaching  the  border,  intervening  Spaces  not 
as  wide  as  the  ribs ;  posterior  wing  triangular,  pointed ;  lateral  border  arcuated ;  an- 
terior wing  larger'  than  the  posterior ;  posterior  border  sinuous,  surface  with  nine  or 
tett  ribs,  beak  projecting  slightly  beyond  the  cardinal  border,  its  angle  about  65°. 
The  specimens  we  have  seen  of  this  species  are  all  casts. 

Formation  and  Locality.  —  This  species  is  characteristic  of  the  upper  cherty 
portion  of  the  St.  Louis  Limestone,  in  St.  Louis  county. 

PECTEN  OCCIDBNTALiS.  — SiniMABi). 
PI.  C  — Mg.  18. 

Shell  inequilateral,  rather  large,  ovate,  subtrigonal,  length  and  breadth  nearly 
equal;  valves  convex;  surface  marked  with  radiating,  slender,  rounded,  bifurcating 
and  somewhat  flexuous  ribs,  separated  by  spaces  double  their  width ;  ribs  and  spaces 
crossed  by  numerous  very  fine  concentric  striae,  and  several  imbricating  lines  of 
growth;  wings  triangular,  ribbed;  anterior  one  larger  than  the  posterior  and  sepa- 
rated from  the  body  of  the  shell  by  a  broad  groove,  border  sinuous  ;  posterior  wing 
terminating  in  a  point,  its  border  arcuated ;  beak  projecting  slightly  beyond  the 
cardinal  edge ;  apicial  angle  about  80°.  It  was  found  by  Mr.  Hawn,  in  the  Coal 
Measures,  near  Plattsburg,  in  Clinton  county. 

MTALINA  SU&QUADKATA.— Shximaiu). 
PI.  0— Pig.  17. 

Shell  very  large,  inequilateral,  thick,  elongated,  subquadrate,  cardinal  border 
very  slightly  arched,  posterior  border  a  little  sinuous,  anterior  border  deeply  exca- 
vated ;  beaks  terminal,  pointed,  a  little  incurved  ;  umbones  rather  prominent,  from 
which  there  is  a  gradual  slope  to  the  posterior  border ;  anterior  umbonial  slope 
nearly  perpendicular  to  the  plane  of  the  surface  of  the  valves  ;  surface  covered  with 
numerous  imbricating  lamellas,  marked  with  fine  concentric  striae.  The  facet  for 
the  ligament  is  very  broad  and  covered  with  numerous  fine  grooves,  parallel  and  ex- 
tending its  whole  length. 

Dimensions.  —  Length,  3  inches ;  width  at  cardinal  border,  21  lines ;  greatest 
width,  about  2  inches. 

Formation  and  Locality.  —  Discovered  by  Professor  Swallow,  in  the  Upper  Coal 
Measures,  of  which  it  is  quite  characteristic.  Its  locality  is  on  the  Missouri  river, 
two  miles  below  the  month  of  the  Little  Nemaha. 

CHEMNITZIA  TENUILINEATA.  — SmjMAED. 
PI.  C  — Fig.  12. 

Shell  elongate,  conical;  spiral  angle  about  26°;  aperture  longer  than  wide,  volu- 
tions regularly  rounded,  covered  with  numerous  fine  longitudinal  thread-like  striae, 
slightly  arched  posteriorly,  which  again  are  crossed  by  rather  obscure,  revolving 
carinas,  of  which  about  fifteen  can  be  counted  on  the  body  volution.  The  speci- 
men we  have  of  this  shell  is  a  fragment,  consisting  of  about  four  volutions. 

Formation  and  Locality.  —  This  species  was  found  in  the  Chouteau  Limestone, 
in  Cooper  county. 
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MUBCHISONIA  MELANIAFOBMIS.— Sbuhass. 
PI.  C— Kg.  13. 

Shell  slender,  elongated ;  volutions  about  nine,  slightly  convex,  flattened,  the  last 
one  obtusely  carinated  and  angulated  beneath  ;  sutures  distinct ;  form  of  aperture 
unknown ;  spiral  angle,  about  18° ;  length,  8J  lines ;  width  of  body  whorl,  3  lines. 
The  specimens  of  this  shell  that  we  have  seen  are  all  casts,  and  the  surface  mark- 
ings gone. 

It  occurs  in  the  silicious  oolitic  strata  of  the  2d  Magnesian  Limestone  (Cald- 
feroui  Sandstone),  in  Franklin  county,  near  the  junction  of  the  Bourbeuse  with  the 
Meramec  river. 

GONIATITBS  PLANORBIFOEMIS.— Shcmabp. 
PI.  C— Pig.  11— a,  6. 

Shell  small ;  umbilicus  broad  and  profound ;  whorls  about  six,  transverse,  mo- 
derately convex  on  the  dorsum;  surface  covered  with  narrow,  transverse,  small, 
sub-imbricating  bands,  bearing  very  minute  transverse  strise ;  bands  flexuous  on  the 
dorsum ;  aperture  transverse,  and  constricted  just  within  the  edge ;  dorsal  lobe  wider 
than  high,  bifurcated,  superior  lateral  lobes  wider  than  long,  angulated  at  their  ex- 
tremities, and  about  as  long  as  the  dorsal  lobe ;  dorsal  saddle  somewhat  linguseform, 
and  about  equal  in  length  and  width  to  the  dorsal  lobe. 

Dimensions.  —  Greatest  diameter,  3  lines  ;  width  at  aperture,  2J  lines. 

Formation  and  Locality.  —  Found  by  Prof.  Swallow,  in  the  Coal  Measures,  on 
the  Missouri  river,  above  Dover  Landing. 

FIIJCITES  GRACILIS.  — Shumabb. 
PI.  A— Fig.  11. 

This  curious  foaail,  in  its  general  appearance,  bears  considerable  resemblance 
to  the  fimbriated  tentaoulse  of  some  of  the  Crinoids.  As  it  appears  on  the  surface 
of  the  rock  it  consists  of  a  central  bifurcating  axis,  very  slender,  from  which  pro- 
ceeds, at  nearly  right  angles  on  either  side,  a  series  of  very  thin  leaf-like  plates, 
ftbont  four  lines  in  length ;  these  laminae  rise  directly  opposite  each  other,  and  they 
appear  to  be  directed  obliquely  backwards  and  downwards. 

It  has  a  more  slender  and  delicate  appearance  than  the  species  figured  by  Prof. 
Hall. 

Formation  and  Locality.  —  It  was  found  by  Prof.  Swallow,  in  the  Lithographic 
Limestone,  at  Louisiana  and  Elk  Spring,  Pike  county;  and  on  North  Biver  in 
Marion  county. 
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EXPLANATIONS  OF  PLATE  A. 

-  AoTiNOCKiNvs  Veeneuilianus,  Skumard.    Part  II.,  p.  193. 

-  Side  vieiY  of  two  extreme  yarieties. 

-  AcTiKOCBiNrs  E0TUNDU3,  Yandcll  and  Shumard.    Part  II.,  p.  191. 

-  Side  Tiew  of  a  specimen  from  Boone  county ;  natural  eize. 

-  Basal  view  of  tlie  same  individual. 

-  AoTiNooniNus  Cheisiti,  Shumard.     Part  II.,  p.  191. 

-  AcTiNOCEiNus  MissocEiEHSis,  Shumard.     Part  II.,  p.  190. 

-  Specimen,  natural  size ;  view  of  the  anal  side. 

-  Another  individual ;  view  of  the  opposite  side. 

-  View  of  the  summit,  representing  the  spines  restored. 

-  AcTiNocaiifUS  coNOiNNcs,  Shumard.     Part  II.,  p.  189. 
Basal  view. 

Fig.     6. — AcTiKOCEiNDS  PTEiFOEMis,  5fAumar<f.     Part  II.,  p.  192. 
a.  —  An  adult  individual ;  natural  size. 

-  A  young  individual. 

-  PoTEBiooEiNirs  Meekianus,  Shumard.     Part  II.,  p.  188. 
•  Specimen,  natural  size ;  view  of  the  side. 

-  The  same  ;  basal  view. 

-  AoTiNOOEiNus  KoNiNCKi,  Shumard.     Part  II.,  p.  194. 

-  View  of  the  anal  side  of  a  specimen,  four  times  enlarged. 

-  View  of  the  opposite  side. 

-  Basal  view  of  the  same  ;  natural  size. 

-  AoTiNOCEiNXjs  PAEvcs ;  specimen,  four  times  enlarged.    Part  II.,  p.  193. 

-  GfLYPTOCEiNTJS  TiMBEiATus,  Shumard.     Part  II.,  p.  194. 

-  A  specimen,  with  the  arms  and  column  attached  to  the  tody ;  four  times 
enlarged. 

.  —  Fragment  of  the  column ;  much  enlarged. 

.  — FiHciTEs  GEAOiLis,  Shumcrd.    Part  II.,  p.  208.  "■ 
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EXPLANATIONS  OF  PLATE  B. 

Fig.     1.  —  Pentremites  Sati,  jSAwOTarJ.     Part  IL,  p.  18-5. 

a.  —  Side  view  of  a  specimen ;  natural  size. 

b.  —  Basal  yiew  of  tlie  same. 

c.  —  View  of  the  vertex,  Tery  much  enlarged,  showing  the  form  and  arrange- 

ment of  the  small  plates  which  close  the  central  opening. 

d.  —  Part  of  pseudo-ambulacral  field,  greatly  enlarged,  exhibiting' the  form  of 

the  lancet  and  pore  pieces. 

-  PEJfTEEMiTES  RoEMERi,  Shumard.     Part  II.,  p.  186. 

-  Side  view  of  a  specimen  exhibiting  a  convex  base ;  four  times  enlarged. 

-  Another  individual,  view  of  the  side ;  four  times  enlarged. 

-  The  same  ;  basal  view. 

-  The  same,  summit  view ;  nine  times  enlarged. 
-Pentremites  curtus,  Shumard.    Part  11.,  p. '187. 

-  Side  view  of  a  specimen ;   four  times  enlarged,   distorted  from  lateral 
pressure. 

-  Detached  fork-piece  ;  enlarged  to  show  the  surface  markiags. 
-Pentrbmites  elongatus,  natural  size.     Part  II.,  p.  187. 

-  PoiERiooEiNns  LONGIDACTTLUS,  Shummd.     Part  II.,  p.  188. 

a.  —  View  of  a  specimen,  natural  size,  a  portion  of  the  arms  and  column  re- 

maining attached  to  the  body. 

b.  —  View  of  the  anal  side  of  a  specimen,  exhibiting  a  portion  of  the  proboscis 

and  slender  column  attached  to  the  body. 

c.  —  Portion  of  the  proboscis  enlarged,  showing  the  rows  of  pores  at  the  lateral 

sutures. 
Fig.     6.  —  Tentactjlites  incuevus,  Shumard.     Part  II.,  p.  195. 

a.  —  Specimen,  natural  size. 

b,  —  A  fragment,  enlarged  to  show  the  character  of  the  striae. 
Pig.     7.  —  Acidaspis  Haili,  Shumard.     Part  II.,  p.  200. 

a.  —  Grlabella,  four  times  enlarged. 

b.  —  Movable  cheek,  four  times  enlarged. 

c.  —  Specimen  showing  eight  segments  of  the  thorax  and  the  pygidium  ;  nine 

times  enlarged. 
Fig.    8.  —  D.iLMANiA  TEiDENTiPERA, /SAumaj-d     Part  II.,  p.  199. 

a.  —  Specimen  of  the  head,  natural  size. 

6.  —  Pygidium  of  a  smaller  individual. 

c.  —  A  portion  of  the  eye  magnified. 
Fig.     9.  — Phillipsia  Merameoensis,  Shumard.     Part  II.,  p.  199. 
Fig.  10. — Enorinurus  deltoidetjs.     Part  II.,  p.  198. 
Fig.  11.  —  CvPHASPis  Gieardeatjensis,  Shumard,     Part  II.,  p.  197. 

a.  —  Specimen,  four  times  enlarged,  exhibiting  the  thoracic  spine,  projecting 

backwards  from  the  seventh  axal  ring  of  the  thorax. 

b.  —  Glabella  of  another  specimen ;  four  times  enlarged. 
Fig.  12. — Peoehis  SwALLOwi,  ^S'/mmarrf.     Part  II.,  p.  196. 

a.  —  Specimen  enrolled,  exhibiting  the  head  and  a  portion  of  the  thorax. 
6.  —  The  same  ;  view  of  the  pygidium  and  part  of  the  thorax. 
Fig.  13.  —  PEOET0S  MissoTJEiBNSis,  Shvmurd.    Part  II.,  p.  196. 

a.  —  Glabella,  natural  size. 

b.  —  Pygidium. 

Fig.  14.  —  Calymene  RXJQOSA,  (SAumartf;  natural  size.     Part  XL,  p.  200. 

Fig.  15.  —  Ctihbee  sublaetis,  Shumard;  four  times  enlarged.    Part  II,,  p.  195. 
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APPENDIX. 


WHAT  WAS  KNOWN  OF  OUR  GEOLOGY. 

In  justice  to  those  who  hare,  anterior  to  this  Surrey,  investigated  the  Geology 
of  Missouri,  I  have  compiled  the  following  Catalogue  of  such  Books  and  Papers, 
treating  upon  that  subject,  as  have  come  to  my  knowledge.  Some,  doubtless, 
have  been  omitted ;    if  so,  they  will  be  added  to  the  list  when  known. 

Though  much  has  been  published  on  our  Geology,  yet  little  had  been  made 
out  in  detail.  Ifearly  all  that  has  been  written  is  general  in  its  character ;  but 
our  information  respecting  the  ores  and  other  useful  minerals,  is  more  abundant 
and  accurate. 

Still,  the  pioneers  in  this  great  work  deserve  much  praise;  and  we  most 
cheerfully  call  attention  to  what  they  have  published. 

CAPTS.  LEWIS  AND  CLARK. 
"  The  TraveU  of  OUpts.  Lewis  and  CTorft."  —  Philadelphia,  1809. 

This  work  gives  us  the  following  estimate  of  tile  annual  yield  of  the  Mines  of  Missouri.  It 
will  be  interesting  for  future  comparison : — ■ 

"  An  Estimate  of  the  Produce  qf  tlie  several  Mines" 
'•  Mine  a  Burton,  550,000  lbs.  mineral,  estimated  to  produce  66^,  is  366,666^  fiis. 

lead,  at  $5  $  cwt.,  is,  .....  .  $18,333  33 

To  which  add  $30  (on  120,000  Bis.  manufactured)  to  each  thotisand,  is,  3,eoo  00 

"  Old  Mines,  200,000  B>9.  mineral,  estimated  to  produce  es%,  is  133,333>^  Qis. 

lead,  at  $6  ^  owt.,  is,  .  .  .  .  .  .  .  .  6,666  67 

"  Mine  a  la  Motte,  200,000  B>5.  lead  at  $6  ^  owt.,  is.     .  .  .  .  10,000  00 

«  Suppose  at  all  the  other  mines  30,000  B>s.  lead  at  $5,  is,      .  .  1,600  00 

"  Total  amount  is, $40,100  00" 

We  give  this  table  as  we  find  It,  save  a  few  errors  in  the  carrying  out  of  the  numbers. 
These  explorers,  also,  mention  the  ezisteace  of  Clays,  Iron,  Copper,  and  Coal,  and  the  probable  dis- 
eoTery  of  Tin,  Silver,  and  Gold. 

They  speak  in  most  flattering  terms  of  the  agricultural  and  commercial  prospects  of  the  Territory. 

HENRY  R,  SCHOOLCRAJPT,  Esq. 
View  of  the  Lead  Mines  of  Msioari.  —  New  York,  1819. 
Thirtj/  Tears  aith  the  Indian  Tribes.  —  Philadelphia,  1851. 

Mr.  Schoolcraft  gives  a  aeographlcal.  Topographical  and  Geological  view  of  the  mineral  region;  a 
Hst  of  the  mines,  and  a  catalogue  of  tlie  minerals  then  known  to  exist  in  the  State. 
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He  gives  a  glowing  account  of  the  agricultural  wealth  of  the  State,  and  the  conrmercial  advantages 
of  St.  Louis.    But  the  progress  of  our  noble  city,  has  more  than  realized  his  expectations. 

HENRY  KENa,  M.D. 
Report  of  a  Seconnoissance  of  that  part  of  the  State   adjacent  to   the    Osage  River, 

to  the  Board  of  Internal  Improvement.  • —  Senate  Journal,  1840. 
Report  on  the  Rives,  Hinch,  Bleeding-Bill,  and  Blanton  Copper  Mines.  —  St.  Louis,  1853. 
Report  on  the  Lands  of  the  ^^  Birmingham  Iron  Mining  Company,^'  — St.  Louis,  1853. 

Papers :  — 

A  Geological  Survey  of  the  Stale  of  Missouri. — ^Wes.  Jour,  and  Civ.,  vol.  iii.,  p.  12, 1850. 
A  Geological  Survey  of  the  State  of  Missouri. — Wes.  Jaur.  and  Civ.,  vol.  iii.,  p.  76, 1850. 
A  Letter  to  the  Representatives  of  Missouri  in  Congress,  advocating  a  School  of  Mines.  — 

Western  Journal  and  Civilian,  vol.  iii.,  p.  226,  1850. 
A  Paper  before  the  American  Association.  — 1851. 

In  these  papers.  Dr.  King  has  given  the  most  accurate  view  of  our  lower  stratified  rocks,  I  have  yet 
seen  published. 

In  the  Second  Report  is  given  a  section  of  the  strata,  from  St.  Louis  to  Massey^s  Iron  TTorks. 
These  papers  contain  much  valuable  information  and  many  important  suggestions. 

M.  M.  MAUOHAS,  M.  D. 
Paper  before  the  Missouri  Historical  and  Philosophical  Society.  — 1853. 
Geological  Researches  in  Missouri.  —  Western  Journal  and  Civilian,  vol.  ix.,  p.  382. 

This  paper  gives  lis  a  somewhat  detailed  description  of  the  rocks  in  those  portions  of  Callaway  and 
Montgomery  counties  drained  by  the  Loutre  and  Au  Vases  rivers. 

G.  W.  FEATHBRSTONHAUGH,  K  S.  G&Hogist. 
Report  on  the  Elevated  Country  between  the  Missouri  and  Red  Rivers.  — 1835. 
Report  of  a  Geological  Reconnaissance  of  Oouteau  de  Prairie,  etc.  — 1886. 
Canoe  Voyage  up  the  Minnay  Sotor.  — London,  1847. 
Excursion  through  the  Slave  States. 

Mr.  Featherstonhaugh  spends  much  Teaming  upon  the  Geology  of  Missouri,  Hliuois  and  Wisconan, 
and  particularly  upon  the  Galeniferous  Limestones  of  these  States.  He  considered  them  all  idenluxd 
and  Girb&mferous.  He  makes  many  other  statements  with  about  the  same  regard  to  scientific  truth. 
But  we  could  expect  nothing  better  from  a  pompous,  dogmatic,  censorious  pretender,  who  discourses 
more  frequently  upon  his  "  tea"  and  the  Entomology  of  his  bed,  than  upon  the  fossil  Flora  and  Fauna 
entombed  in  the  geological  formations  he  was  commissioned  to  examine. 

J.  N.  NICOLETT,  Esq. 

Report  to  Illustrate  a  Map  of  the  Bydraulic  Basin  of  the  Upper  Mississippi.  —  Wash- 
ington, 1845. 

This  valuable  document  gives  us  some  interesting  information  respecting  the  rocks  of  the  Missis- 
sippi and  Missouri  rivers. 

H.  A.  PEOOT,  M.  D. 
Papers :  — 
The  Geology  and  Mineral  Resources,  of  the  State  of  Missouri.  —  Western  Journal  and 

Civilian,  vol.  i.,  p.  6. 
Classification  of  the  Mineral  Masses  Composing  the   Earth.  —  Western  Journal  and 

Civilian,  vol.  i.,  p.  115. 
Geology  of  the  Valley  of  the  Mississippi.  —  Western  Journal  and  Civilian,  vol.  i.,  p.  243. 
Economical  Geology  of  Missouri.  —  Western  Journal  and  Civilian,  toI.  i.,  p.  429. 

In  these  and  other  papers,  the  titles  of  which  have  passed  from  my  memory.  Dr.  Prout  has 
described  a  portion  of  our  Geology,  and  has  called  attention  to  oar  mineral  resources. 
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PROF.  JAMBS  HALL, 

In  his  Final  Eepmi  on  the  Gedogy  of  New  Torh,  haa  a  map  representing  the  Geology  of  onr  State 
along  the  Mississippi,  and  a  short  letter-press  description  of  .'the  rocks  therein  represented. 

In  Oapt.  Stambury's  Report,  he,  also,  figures  and  descrihes  some  fossils  from  the  Upper  Coal  Mea- 
sures, near  Weston  and  Fort  Leavenworth. 

DAVID  CHRISTY,  Eb(J. 

"  Letters  on  Geology.''  —  Oxford,  Ohio,  1848. 

In  these  letters  to  Br.  Locke,  Mr.  Christy  has  embodied  many  important  geological  &cts  respecting 
tile  mineral  region  of  Missouri.  He,  also,  gives  a  Geological  Section  from  "Pilot  Knob,  Missouri,  to 
Hollidaysburg,  Penn^lvania." 

PKOF.  W.  R.  JOHNSON. 

Report  on  American  Coals. — Washington,  1844. 

An  analysis  of  the  Cannel-Coal  of  Missouri  is  given  in  this  valuable  Report. 

F.  WOODFORD,  Esa. 
Papers:  — 

Mineral  Resources  of  Washington  county,  Missouri.  — Wes.  Jour,  and  Civ.,  T.  i.,  p.  168. 
Clays  and  Minerals  of  Missouri. — Western  Journal  and  Civilian,  vol.  i.,  p.  193. 

Mr.  Woodford,  in  these  papers,  mentions  the  existence  of  Kaolin,  and  other  minerals,  in  Missouri. 

PROF.  SHEPARD. 

description  of  Iron  Mountain,  Pilot  Knoh  and  the  surrounding  country.  —  Western 
Journal  and  Civilian,  toI.  viii.,  p.  140. 

-  This  paper  gives  a  fine  view  of  those  wonderful  mountains  of  iron  and  the  adjacent  country. 

SIR  CHARLES  LTELL. 

Second  Visit  to  the  United  States. 

In  this  work,  the  learned  author  has  given  a  very  instructive  description  of  the  "Earthquake 
Region,"  about  New  Madrid. 

WM.  R.  SINGLETON,  Principal  Engineer. 
Report  on  Ste.  Genevieve,  Iron  Mountain  and  Pilot  Knob  Plank-road. 

If  memory  serves  us  correctly,  this  Report  adds  much  statistical  information  to  our  knowledge  of 
the  Iron  Mount^n,  Pilot  Knob,  and  other  iron  deposits  in  that  part  of  the  State. 

JAMES  M.  BUCKLIN,  Chitjf  Engineer. 

R^ort  of  the  Preliminary  Surveys  and  location  of  the   Hannibal   and  St.   Joseph 
Railroad. 

This  document  gives  us  a  view  of  an  extensive  coal-bed  along  the  line  of  this  road. 

WM.  S.  MOSBLEY,  BS(J. 

Paper  on  the  Lead  Mines  of  the  South-  West.  — West.  Jour,  and  Civilian,  vol.  iv.,  p.  412. 

This  paper  gives  a  historical  account  of  the  lead-mines  and  mining  operations  of  South-Westem 
Missouri,  up  to  that  date. 

J.  JAMISON,  Eaj. 
Rt^ort  on  the  Coal-fields  and  Goal-mines  on  the  Western  Waters — Washington,  1852. 

This  Report-merely  alludes  to  the  coal  of  Missouri,  and  presents  some  facts  respecting  the  cannel' 
cool  of  Callaway  county. 

0— II— 2 
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I>K.  G.  ENQELMANN. 
Carboniferous  Rocks  of  St.  Louis  and  Vicinity. — Amer.  Jour,  of  Science  and  Arts,  1847. 

This  paper  gives  a  brief  sketch  of  our  Carboniferous  rocks. 

JOSHUA  BARNEY,  Esq. 
Report  of  a  Survey  from  St.  Louis  to  the  Big  Bend  of  Red  River.  —  WasMngtpn,  1852. 

Mr.  Barney,  In  this  Report,  mentions  many  of  the  rocks  and  trees  observed  on  the  line  of  this 
Survey. 

R.  C.  TAYLOR,  Esq. 
Statistics  of  Coal.  —  Philadelphia,  1855. 

This  valuable  work  gives  a  very  imperfect  account  of  the  coal  deposits  of  this  State. 

J>.  D.  OWEN,  M.  D.,  U.  S.  Gedloffist. 
Geological  Survey  of  Wisconsin,  Iowa  and  Minnesota.  — Philadelphia,  1852. 

In  his  Geological  Map,  Dr.  Owen  lays  down  the  whole  of  Missouri,  north  of  the  Osage  and  Mis- 
souri rivers,  and  St.  Louis  county,  on  the  south,  as  Carboniferous,  except  the  south-east  part  of  Boons 
county,  tiie  south  of  Callaway,  Montgomery  and*  Warren ;  the  south-west  of  St.  Charies,  and  a  nan^w 
Eone  in  the  western  part  of  Pike,  '^hich  he  makes  Lower  Silurian.  He,  also,  excepts  a  small  crescrait- 
shapedzone,  in  Callaway,  extending  tcom.  Fulton  some  ten  miles  to  the  south-west,  which  is  marked 
Devonian.    His  Report  gives  a  detailed  description  of  the  rocks  on  the  Missouri  river. 

FOSTER  AND  WHITNEY,  U.  8.  Geologists. 
Report  on  the  Geology  of  the  Lake  Superior  Land  District.  —  Washington,  1851. 

A  description  of  the  Iron  deposits  in  and  about  Iron  Mountain,  Is  given  In  Part  U.  of  this 
Report. 

J.  D.  WHITNEY. 
Report  on  the  Lands  of  the  "  Birmingham  Iron  Mining  Company."  —  St.  Louis,  1853. 
Metallic   Wealth  of  the   United  States.  —  Philadelphia,  1854. 

Mr.  Whitney  has  given  the  world  a  large  amount  of  important  information  respecting  the 
wtinercds  and  mines  of  Missouri;  but  he  has  not  magnified  our  'Metallic  Wealth.' 

'^Prospectus  of  the  Stanton  Copper  Mining  Company."  —  St.  Louis,  1855. 

In  this  pamphlet,  we  have  an  int€resting  description  of  the  Stauton  Copper  Mine  and  its  Geo- 
logical position.  • 

Contributions  to  the  Geology  of  Missouri  have  been  made  by  Capt.  Pike,  1805;  Mr.  Bradbury, 
1809;  .Mr.  Breckenridge,  1814;  Major  Long,  1820;  Dr.  James,  1820;  Professor  H.  D.  Rogere,  1834;  Dr. 
Daubeny,  1838;  Mr.  T.  G.  Clemson,  1838;  Mr.  J.  T.  Hodge,  1842;  T.  Nuttall,  1819;  Major  Cass,  1820; 
Mr.  E.  Harris,  1845 ;  Lieut.  A.  R.  Johnston,  1845,  and  Dr.  A.  Wislizenus,  1848 ;  but  I  am  unable,  at  present, 
to  refer  to  their  papers  and  works. 

WESTERN  JOURNAL. 

Scarcely  a  number  of  the  Western  Journal  and  Civilian,  tcom  the  first  to  the  last,  has  been  issued 
without  some  one  or  more  papers,  which  have  given  to  the  world  facts  more  or  less  in  detail,  respect- 
ing the  vast  mineral  wealth  of  Missouii.    This  Journal  has  ever  occupied  the  first  rank  in  this  great 

work. 
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B. 

USE  OF  FOSSILS. 

We  are  often  requested  to  explain  the  use  of  so  many  fossils.  A  few  facts  will 
show  their  great  value. 

It  should  be  kept  in  mind  that  the  earth's  crust  is  made  up  of  certain  strata  of 
rocks,  which  always  occupy  the  same  position  relative  to  each  other.  (See  Sec.  1, 
Chap.  I.,  the  Bocks  of  Missouri.)  In  this  State,  coal  is  found  in  those  strata 
called  the  Coal  Measures.  The  lead,  copper  and  cobalt,  are  generally  found  in 
the  magnesian  limestones  of  the  Caldferous  Sandrock  and  in  the  Carboniferous  Lime- 
stone. Now,  in  searching  for  coal,  it  is  of  the  highest  importance  to  be  able  to 
detect  the  rocks  in  which  it  exists,  and  determine  in  what  part  of  them  it  lies. 
These  coal-rocks  are  made  up  of  shales,  clays,  sandstones  and  limestones.  The 
coal,  shales,  clays  and  sandstones  readily  crumble  and  fall  down  on  exposure,  and  are 
usually  covered  up  by  the  soil  and  debris ;  but  the  limestones  are  more  generally 
exposed  above  th«  surface.  Take,  for  example,  the  section  from  the  Hinkston,  in 
Boone  county,  represented  in  Fig.  I. 
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All  these  strata,  save  No.  8,  are  usually  covered  with  soil ;  while  this  is  a  hard 
blue  limestone,  which  withstands  the  action  of  frost  and  water,  and  crops  out  in 
almost  every  place  where  it  exists.  Since  the  other  strata  of  this  section  always 
hold  the  same  relative  position,  it  is  evident,  when  this  limestone  is  found,  the  posi- 
tion of  the  coal-beds,  both  above  and  below  it,  is  easily  determined.    But  this  lime- 
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stone  is  a  fine  blue  rook,  like  eight  or  ten  others  in  the  Coal  Measures,  and  cannot  be 
distinguished  by  its  lithological  characters  or  general  appearance.  But  on  close 
examination,  I  found  a  delicate  filiform  coral,  called  Chaetetes  milleporaceus,  and  three 
beautiful  little  bivalves,  the  Spirifer  lineatus,  Chonetes  mesoloba,  and  Produetus 
splendens,  all  well  preserved  and  retaining  the  delicate  markings  of  the  living  shells. 
These  fossils  are  abundant  in  this  rook,  and  are  found  together  in  no  other  similar 
limestone  yet  examined  ;  so  that  whenever  we  find  these  four  fossils  in  a  hard,  blue, 
compact  limestone,  we  know  it  to  be  this  rock  ;  and  we  further  know  that  immedi- 
ately below  it,  is  one  bed  of  excellent  coal,  and  that  eight  feet  above  it,  ig  another 
bed,  three  feet  thick.  What  better  divining-rod  than  these  four  fossils  ?  Persons 
not  understanding  these  facts  have  often  been  greatly  surprised  at  the  accuracy  with 
which  we  have  pointed  out  the  position  of  those  coal  strata,  where  they  could  see 
no  indications  of  their  presence.  So  it  is  with  various  other  rooks  and  minerals  ; 
the  fossils  are  the  guides  which  lead  us  with  certainty  through  the  apparently  con- 
fused mazes  of  our  Geological  Strata.  With  them,  all,  is  certainty;  without  them, 
doubt  and  confusion  often  prevail.  Every  rock,  in  which  fossils  exist,  can  be  dis- 
tinguished by  them  from  all' the  other  rocks. 

They  have  been  of  the  utmost  importance  to  us  in  the  Survey,  often  ena- 
bling us  to  point  out  with  certainty  the  age  and  geological  position  of  those  rocks 
in  the  State,  in  which  they  have  been  found ;  to  give  their  true  positions  in  the 
adopted  classification  of  the  strata  of  the  earth ;  to  point  out  their  equivalents  in 
other  parts  of  the  country ;  and  to  determine  the  identity  of  those  in  different  parts 
of  the  State,  though  their  physical  properties  are  as  distinct  as  those  of  a  white 
Saccharoidal  Sandstone  and  of  a  blue  compact  limestone,  or  a  pure  Oolite.  They 
have,  also,  enabled  us  to  determine  the  existence  of  coal  over  an  area  of  more  than 
two  thousand  square  miles,  where  it  was  not  supposed  to  exist  in  workable 
quantities. 

These  facts  prove  the  wisdom  of  the  framers  of  the  law,  which  makes  it  our 
duty  to  collect  the  fossils,  and  arrange  them,  with  the  rocks  and  minerals,  in  the  ca- 
binets, to  be  deposited  in  the  different  parts  of  the  State,  where  they  will  be  open  to 
the  inspection  of  all,  who  may  desire  to  examine  or  study  them,  and  treasure  up 
their  wonderful  history. 

These  petrified  remains  of  the  myriads  of  beings  who  lived  and  perished  be- 
fore Adam,  are  the  history,  and  I  had  almost  said,  the  only  history,  the  Creator  has 
left  us  of  those  countless  cycles  of  the  Pre-Adamite  Earth.  When  every  fossil  is  a 
chapter  in  this  wonderful  history,  when  every  one  aids  us  in  our  search  for  the 
precious  treasures  of  earth,  shall  we  not  study  them,  read  their  history  of  the  past, 
and  follow  their  guidance  in  our  search  for  mineral  wealth  ? 

Still  it  should  not  be  supposed,  that  we  have  spent  much  time  in  collecting  the 
many  thousands  already  in  our  possession ;  for  they  have  been  obtained  during  the 
progress  of  the  work,  in  such  a  manner  as  not  to  retard,  materially,  our  other  labors. 
They  have,  indeed,  accelerated  rather  than  delayed  the  progress  of  the  Survey. 

Subjoined  is  a  catalogue  of  the  fossils  thus  far  discovered  and  identified. 
Among  them  are  many  new  ones,  which  are  described  in  this  Report.  There  are,  at 
least,  one  hundred  other  undesoribed  species  in  our  collection. 
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CAT^OGUES  OF  THE  FOSSILS  OF  MISSOURI. 


THE  FOLLOWING  OATALOaUES  COMPRISE,  80  PAR,  AS  DETERMINED,  THE  FOSSILS  THAT  HAVE  BEEN 

COLLECTED  DDRINQ  THE   PROGRESS  OP  THE  SURVEY,  ARRANGED  UNDER  THE   HEADS 

OP  THE  RESPECnVB  POBMATIONS  IN  WHICH  THET  OCCUR. 


CATALOGUE  I.*— BLUFF,  OR  LOESS. 

No.   1...  C5/cZas— Species  undt Near  mouth  of  Wolf  Kiver. 

No.   2...A'nmicola  lapidaina,  Say....Neai'  St.  Louis. 

No.   3...S€;ia;rM/a,  DeKay St.  Joseph  Landing. 

No.   4:...ndix  ajholahris,  Say Half  mile  helow  Great  Nemaha. 

No.   5..,Helix  aHernata,  Say Bellevue,  Bluff  City  Landing,  mouth  Wolf  River  and  Lexington. 

No.   6...Helix  concava.  Say Bluff  City  Landing  and  near  St.  Louis. 

No.   1  ...Helix  thyroideuSi  Say Bluff  City  Landing. 

No.   S...Helix profunda,  Say Lexington,  mouth  Little  Nemaha,  Bluff  City  Landing,  &c. 

No.   Q... Helix  vmltilineata,  Say Near  mouth  Big  Nemaha,  Little  Nemaha,  and  Platte  River. 

lfio.lO...Helix  clausaf  Say 

'i^o.ll...Helix  striatdla,  Anthony...St.  Louis,  Boonville,  below  mouth  Platte  River,  and  Big  Nemaha, 
No.  X2... Helix  monodon^  Ilackett,...St.  Lonis. 

No.  lZ...Hdix  electrina,  Gould St.  Louis  and  Boonville. 

lio.l4:...Helii!  drbm'ea,  Say St.  Louis. 

No,  l5...Hdix  indentata,  Say Below  mouth  Platte  River. 

No.  16...  Belix  hirmta,  Say Bluff  near  St.  Louis. 

No.  17...^eiwjK?ieato,  "Say Bluff  City  Landing,  below  mouth  Platte,  near  mouth  Big  Nemaha. 

No.  18...J3"^ia;minMto,  Say Bluff  City  Landing,  below  mouth  Platte,  Boonville,  &c. 

No.  lQ...Hdix  labyrinthica,  Say St.  Louis. 

No.  20. ..Hdidna  occulta,  Say Boonville  and  near  St.  Louis. 

No.21...Lim7iea  fragilis,  Liu BlufF  City  Landing,  below  mouth  Platte,  Bellevue  and  Lexington. 

'i^Q.22...lA'm.nea  rejkxa,  Say Bluff  City  Landing. 

No.  23... Zimwea  umbrosaf  Say Near  mouth  Great  Nemaha. 

No.24...iimnea— Fiveorsix  sp Bluff  City  Landing,  mouth  Wolf  River,  helow  mouth  Platte,  &c. 

No.  2h...Physa  plicata,  De  Kay Bluff  City  Landing,  near  mouth  Wolf  River. 

No.26...Physaheterostropha,  Say. ..Below  mouth  Plattfi  and  mouth  Little  Nemaha. 

No.  27. ..Physa  dongata,  Say Below  mouth  of  Platte  River. 

No.  28. ..P%sa  gyriiiea,  Say Bluff  City  Landing  and  below  mouth  Platte. 

No.  29... P/tysa — Several  undt.sp... Most  of  the  above  localities. 

No.  30... PtonorMsinuoiuis,  Say Bluff  City  Landing,  below  mouth  Platte,  and  at  Big  Nemaha,  &e. 

No.  31... PZamorftts  iriTJoZws,  (var.)  ...Same  as  above. 

No.  Z2... Planorhis  armigerus,  Say. ..Mouth  Wolf  River  and  below  mouth  Platte. 

No.  ZS... Planorhis  (undet.) Below  mouth  of  Platte  River. 

No.  34:. ..Pupa  armifera,.  Say Bluff  near  St.  Louis,  Bluff  City  Landing,  mouth  Platte,  &c. 

No.  Bo. ..Pupa  (undet.) Near  St.  Louis. 

No.  B6.., Sucdnea  obliqua^  Say Bluff  City  Landing  and  below  mouth  of  Platte  River. 

No.  37... Succi-nea  campestris,  Say.. ..Bluff  City  Landing. 

No.  3B... Sucdnea  ovalisf   Say Below  mouth  of  Platte,  Bluff  City.  Landing,  Ac. 

No.  3Q... Sucdnea — 3  or  4  undet  sp.  Same  localities  as  above. 
No.  40...  Valvata  tiHcarinata,  Say Bluff  City  Landing, 

PLANTS, 

No.  41...Seeds  of  Litlwspermum Nine  niiles  below  Bethlehem. 

MAMMALIA. 

No.  42.-..  Chslor  Mher-ATnerncana Near  mouth  Big  Nemaha. 

No.  4S...Blep7ias  prirmgenius Bonne  Femme  Creek,  Boone  county. 

No.  4/L... Mastodon  gigantem St.  Louis. 

No,  4&...Molar  of  RumiTiant Near  mouth  Big  Nemaha. 

No.  46... iwctsors  ofsmaU  J2odewi....Near  mouth  Big  Nemahaand  mouth  Wolf  River. 

t=I  am  indebted  to  Mr.  Meek  for  the  arrangement  of  this  Catalogue. 
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CATALOGUE  IL*  — COAL  MEASURES. 


CBINOIDEA. 

No.  l....Eohinocrinus  (new  species.)- 

Ko.  2....Pot:eriocrinus  crateriforTnis,  Troosi'M.&s. 

No.  B....Pot&rwcrinus  (new  species.) 

No.  ^....Actinocrimis? 

ZOOPHYTES. 

No.  ^.,..Okadetes  imUeporace'us. 

Nq.  6....ZiphrenUs  (3  or  4  undet.  speeiea.) 

No.  7....0ainpophyllum  torguiwiri. 

No.  8....Cfert]pora(undet.  species.) 

BRAGHIOPODA. 
No.   O.^Frodtictus  costatus,  Sowerby. 
JHo.  lO—ProductuspimctatuSj  Sowerby. 
No.  ll...Prodtte6us  semire^iculatmj  Fleming. 
No.  12...J'ro(2MCft*smuricaft4S,Norwoodancl  Pratten. 
No.  lS...Prodttctus  N'^ascensis,  Owen. 
No.  14:...Proditctus  WabashmSiSj  Norwood  &  Pratten. 
No.  16...Productm  splmdens,  Norwood  and  Pratten. 
No.  lQ...Productus  Cora,  D'Orbig. 
No.  17...Prodiicttts  aequicQstcUus,  Shumard. 
No.  18. ..ChoTietes  granvlifera,  Owen. 
No.  l9.„Cfum€te8  Smithij  Norwood  and  Pratten. 
No.  20...Chonetes  mesolobOf  Norwood  and  Pratten. 
No.  2l,..Chonetes  VemmCliana,  Norwood  &  Pratten. 
mo.  22...  Chomtesparva,  Shumard. 
No.  2B.,.0rthis  UTn^acuXum,  Bucli. 
No.24:...Orthis  resupinata?  Phillips. 
No.  2B...0rtfiis  (species  undet.) 
No.26...(^n/er^ewse6ac^Jtits(Roemer);  Sp.tripU- 

cata,  Hall,  (non  Kutorga.) 
No.  ZI...l^rifer  Uneatus,  Martin. 
Vo.2S...l^rif&^  SJentiuiTcensis,  Shumard. 
No.  2Q...Spirif€r  TiemipliccUa,  Hall. 
No.  SQ...i%>irifer  plcmo-Gonvexa,  Shumard. 
No.  31...f^rifer  (several  undet.  species.) 
No.  Z2...  Ikrebratiila  subtilita,  Hall. 
No.  aa-.T*.  jMfcato,  Phillips. 
No.  34  ..  2b-e6rafM&t  (sp.  undet.) 
No.  Zi,..IHscina  (new  sp.) 

ACEPHALA. 

No.  ZQ.,.AUorisnw,  terminoMs,  Hall. 
No.  ZT  ....AUorisTtia  reffularis,  Sing. 
No.  3S...AUo7-isiiha.(Bp.  undet.) 
No.  39...  Jj^oZma  suhgmda'aia,  Shumard. 


ACEPHALA, 

No.  40...^t>iei*Zo  si^ajf^aceaf  Verneuil. 

No.  41...Avicula  (2  species  undet.) 

No.  i2...Pecten. 

No.  ^...Pecten  (2  sp.  undet.) 

No.  44:...Leda  arata,  Hall. 

No.  4:b...Leda  (new  sp.) 

^o.^Q.-.TRlZiiKmyaprotensa,  Hall. 

No.  47...  Gardwmorplia  (sp.  undet.) 

No.  48...Cii7"dmMi  (sp;  undet.) 

No.  ^'d...Cypricardia  oceidenicUis,  Hall. 

No.  50...  Area  (2  sp.  undet.) 

No.  51. ..Pinna  (new  sp.) 

GASTEROPODA. 

No.  62...SiraparoUus  (Inacrvus)  caiiV/ndes,  Conrad. 

No.  5S...SeZfen>pfton  XMif 

No.  H...BaiercpMn  (sp.  undet.) 

No.  b5...BdUrophon  Midms. 

No.  h^...BeU£r(^hmpeTcari'naiuSi  Conrad. 

'So.  bl  ...Turlo  (sp.  undet.)  ' 

No.  h%.„Pleiwrot<mh(xria  spAoerwtoia, Conrad  (P.  coro- 

nida)^  Hall. 
No.  59...XoaM)nema  (sp.  undet.) 
No.  &S...Murchisonia  (sp.  undet.) 
No.  %l.,.N&rUa.  (sp.  undet.) 
TSQ.Q2...Fumlinacyli7idricaf  Fischer. 
No.  ^...FUsvUmi  (new  sp.) 

CEPHALOPODA. 

No.  64...iV(2Miiiws  tuhereidcUits?  Sowerby. 

No.  65...iV"aM*rtMS  (sp.  undet.) 

No.  6Q..,Ghniaiiies planorbiformis,  Shumard. 

No.  &I  ...GoniatUes  (2  new  species.) 

No.  6B...OrtIioGeraiites  (new  sp.) 

CRUSTACEA. 

No.  G9...PhiUip^  (new  sp;) 

FISHES. 

No.  70. ..Teeth  and  bones  of  undet.  genera. 

PLANTS. 

No.  71...  Oalamites  (sp.  undet.) 
No.  72... SpTuureda  (sp.  undet.) 
No.  7Z..,SigiUaria  (2  sp.  undet.) 
No.  7^,..Le,pidodmd/r(m  (sp.  undet.) 


CATALOGUE  IIL  — ST.  LOUIS  LIMESTONE, 


CRINOIDBA. 

No,  l...Jfetoec7imMs   {Meloniixs)  rtmUipm-a,   Owen 

and  Norwood. 
No.  2...Ikilmtocrirm&  (Otdaris)  JSfereif  Desor  and 


No.   S...EcMnocrinus  (new  sp.) 

No.   ^...Poteriocrinitslongidaetyltts,  Shumatd. 


CRINOIDEA. 

No.   b..,Poteriocrimts  magnoUaformis?  Troost  Mse. 
No.    Q...Platycrimts  angidcU!US,  Shumard. 

ZOOPHYTES. 
No.   7 ..,Lithostrotian  Citnadensc,  Castelnau. 
No.   8...Zapft)-en<w  (2or3  species.) 
No.   ^...Syringopora  (sp.  undet.) 


*  I  am  indebted  to  Dr.  Shumard  for  the  following  Catalogues  of  Fossils. 
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.  BKACHIOPODA. 
No.  10... JVofiwrfMS  coro,  B'Orbig. 
No.  11... Praductrus  JUoTiensis,  Norwood  &  Fratten. 
No.l2...Productus murica^f  Norwood  &  Prattea. 
No.  XZ..,M/rypaf  Ungulata,  Nicollet. 
No.  li...Atrypaf  (Beveral  new  Bpecies.) 
No.  15„.i^irigera  (^Terebrai'uJa)  Roissyi,  L'Eveille. 
No.  16...  OriAis  utiHyramlium,  Bueh. 
No.  Vl...SpirifeT  (several  new  species.) 

ACEFHALA. 

No.  l%...Fect&n,  Misscmriensis. 
No.  19.,.Amcuta. 
No.  20...  Area. 


GASTEKOPODA. 

No.'  Sl.i.iSSniparoIZus. 
No.  22...Natica. 
No.  2Z...Zoxonema. 

FISHES. 

No.  2i...CUidodm  and  CbchUodm. 

MOLLUSCA  BKTOZOA. 

No.  25...Fkn£steIkt  (seyeral  undet.  species.) 

TEILOBITES. 

Nol  26...PhiUipsia  (new  species.) 


CATALOGUE  IV.  —  ARCHIMEDES  LIMESTONE. 


No. 

1 

No. 

2 

No. 

S 

No. 

i 

No. 

6 

No. 

6 

No. 

7 

No.   9. 
No.  10 


CRINOrDEA. 
..EchinocHnm  (2  new  ep.) 
..Pentremites  Jlorealis,  Say. 
..Bentremites pyriformis.  Say. 
..JPeuirmiites  siikatuSj  Roemer. 
..I^ntremiies  IcU&^iformiSj  Owen  and  Sliu- 

mard  (P.  oUiguatus  Roemer,) 
..Pentremites  curtm,  Shumiurd. 
..PoteriocrimiS  fiorecMSj  Yandell  and  Shu- 

mard. 
. .  PQUriocrinus  maniformiSj  Yandell  and  Shu- 

mard. 
..Acrocriims  Shumardi,  Yandell. 
..Agassinocriniis  dactyliformiSf  TrooBt  MSB. 


No.  Vl,..Zaphrentis  gpimUosa,  Edw.  and  Halme. 
No.  12...Ct/athqphyUum  (new  sp.) 
No.  IZ... GyatJioxonia  (new  sp.) 
No.  l^.,.Ghaeteies  (new  ap.) 

BRACHIOPODA. 

No,  15... Prodiictus  pztnctatus,  Martin". 

No.  16...Productm  semireticidatus,  Martin. 

No.  VI .^.Productm  el^ans,  Norwood  and  Pratten. 

No.  IS... I^oductics  Flemingi,  Sowerby. 

No.  19. ..Spir^erd  (S^rebratula)  Roissyif  lyEveille. 

No.  20...;^r^era  (new  sp.) 


BKACHIOPODA. 

No.  21..,Atrypa  (several  new  species.) 

No.  22...Spirifer  striatuSf  Sowerby. 

J!io.22...t^riferiiwrassatiis?  Elchwald. 

No.  2i...i^rifer  Leidyi,  Norwood  and  Pratten. 

No.  26...i3pi'nfer  ^irtoms,  Norwood  and  Pratten. 

No.  26... OHhis  umhraciduin,  Buch. 

No.  ^...Orthis  (new  sp.) 

GASTEROPODA. 

No.  2Z...Gapvkis  (new  sp.) 

No.  29... Pfewrotomana  (2  species.) 

AOEPHALA. 

No.  30. ..Pmna  (new  sp.) 
No.  31...ifodwZa.(new  sp.) 

MOLLUSCA  BRYOZOA. 

No.  Z%..tiArcM7nedipora  arcIdmedeSj  Lesueur. . 
No.  SZ...Mnestdla  (2  or  more  species.) 

TRILO BITES. 

No.  B4:...Phi[lipsia  Meramecensis,  Shumard. 
No.  Z5...PkiUipsia  (new  sp.) 

FISHES. 
No.  B6.,.Cochliodus  (sp.  undet) 


CATALOGUE  V.  —  ENCRIlTtTAL  LIMESTONE. 


ORINOIDEA. 

No.  l...Platyc}'inus  planm,  Owen  and  Shumard. 
No.    2...Pia<3/crinwsdiscoM!e2*s,  Owen  and  Shumard. 
No.   Z...PlatyCrinus  AmericamtSf  Owen&  Shumard. 
No.   4:...Platycrinus  carrugaius,  Owen  &  Shumard. 
No.   5...P&riycrinws  (undet.) 
No.   Q,..IHchQcnnus  ovatuSf  Owen  and  Shumard. 
No.   'I...Agaricocrim6sti^aerosits,TTOQst'M.SS. 
No.   S...Adi7ioGHnmunicffnms,  Owenand  Shumard. 
No.   Q...Actinocrinus  rotnmdtiSj  Shumard. 
No.  l(i,..Acti-nocrinus  CJa^istyt,  Shumard. 
No.  11... Actmocrinus  KonincMf  Shumard. 


CRINOIDBA. 

No.  12...AcUnocrinus  Misscmriensis,  Shumard. 

No.  lB...Actinocrimts  Vemcuilianus,  Shumard. 

No.  lL..Actinocrimis  concinnus,  Shumard. 

No.  16...Megistocrinus  (new  sp.) 

No.  16.,.Poteriocri7ms  MeeMantis,  Shumard. 

No.  17,..Pen£remites  dongoius,  Shumard. 

No.  l%...Pentrem,ites  &iyi,  Shumard. 

No.  19... Pmiremifes  Norwoodi,  Owen  and  Shumard. 

No.  20...Peniremites  rnelo,  Owen  and  Shiunard. 

No.  21...Crinoids  (several  undet,  genera.) 
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BEACHIOPODA. 

No.  23„..Productus puTuAc^m,  Martin. 

No.  ^...Produdus  cora,  D'Orbigny. 

No.  ^...Produdits  semireitcuZoiwK,  Martin. 

No.  25 . . .  Produdvs  JUcmensis,  Norwood  and  Pratten. 

No.ZG.-.Cfhonetes  ShUTnardiarm?  Koninck. 

No.  ^ ...Ohxmetes  Logani,  Norwood  and  Pratten. 

lSo.2%...Sjpirifer  striatuSy  Sowerby  {Large  var^ 

No.  2^...SpiHfer  cuspidcdtis,  Sowerby. 

No.  ZQ...Spirife!r  UneaiuS,  Martin. 

No.  Bl...Spirifer  rottmdatus,  Sowerby. 

No.  32...SpiriferBurlmgtonensis,l!forwood.&Fra,tien. 

No.  3S...^nfer  (new  sp.) 

No.  Z^...Orihis{Orthisi'na)  umhracidwmi  Buch. 

No.  35...  Orthis  Michelini,  L'Eveille. 

No.  Z6...1b>'ebraMa?  lamdlosa. 

No.  Z7.. .^'ebratida  (a  large  smooth  species.) 

No.  ZS...^rigera  {Terebratiila)  Rmsyi,  L'Eveille. 


BEACHIOPODA. 

No.  BQ...Mrypa  (2  new  species.) 

No.  4/i...Mhynco7ieUa  MissouriensiSi  Sliumardw 

■  GASTEEOPODA. 

No.  H...Euomp7iakts  caUUus,  Sowerby. 
No.  4Q...EuomphctlusMissouriensis,  Slmmard. 
No.  4S...Loxonema  (sp.  undet.) 
No.  4/L...Plmrot(mbaria  (sp.  nndet.) 

BEYOZOA  AND    ZOOPHYTES. 
No.  ^^...Gorgoniainew  sp.) 
No.  46...  Hefepora^  lyra,  Norwood  and  Pratten. 
No.  4:7...MnesMla  (2  or  more  species.) 
No.  4S...Polypora  (new  sp.) 
No.  4Q...OyethophyUum  (new  sp.) 

TEILOBITES, 

No.  bQ...PhilZipsia  (2  sp.  xmdet.) 


CATALOGUE  VI.  — CHEMUNG  GROUP. 


CEINOIDEA. 

No.  1...  AdiTwerimisP  {2  sp.uad&i.) 

No.  2...Cri7Mm2  (undet.  genus.) 

No.  Z...Platycrimts  (sp.midet.) 

No.  4...Pen(re7nifes  Soemeri,  Shumard. 

ZOOPHYTES. 

No.  5...Aheolitesvm-iiiiGularis?  McCoy. 

No.  6...jFbiesteitorAomfrifera,  Phillips. 

No.  7...-FfenesteIZa(sp.  undet.) 

No.  8...Cfe)'iqp«*a(sp.  undet.) 

BEACHIOPODA. 

No.  9...ProdMciits  creTOMZoizts,  Shumard. 

No.  10,..  Produckts  Murchisoniantis,  Koninck. 

No.  11...  Productus  siibaculeaius,  Murchison. 

No.  12...  Producttis  mirmiusy  Shumard. 

No.  l&.:.Ghimetes  ornata,  Shumard. 

No.  H.^Spirifei-  sirMusf  Sowerby  (small  Tar.) 

TiQ.lb...Spirifer  7rmc)-ori£dus?  Conrad. 

No.  16... ^^rifer  Mariomnsis,  Shumard. 

No.  n.-.^ririfer  {Oyrbia)  cuspidatitSf  Sowerby. 

No.lB...^nferlineatiis?  Martin. 

No.  19...1^rifer  {Martinia ?)  peculiariSf  Shumard. 

No.  20...Gy'ii'ia  acutirostris,  Shumard. 

No.  21. ..Rhync(m€Ua{Atrypa)occidmiaZis,  Shum'rd, 

^o.  22... RhyncmeUa  obscurorpliccUa,  Shumard. 

No.  2Z...Iihync(meUa  (Ati-ypa)  gregarioj  Shumard. 

No.  24:...Atrypa  (<p.  undet.) 

No.  26...Terehraiula  fusiformis?  Mui-ch.  and  Vern, 

No.  2&...L€ptaefna  depressdj  Dalman. 

No.  27 ...  OrUiis  imhraGUlwnii  Buch. 

No.  28...  Oi-thu  Mididini?  L'Eveille. 

No.  29...  Ortliis  rempinata,  Phillips. 

No.  B0...Orbimloidea  (new  sp.) 

ACEPHAIiA, 

No.  Zl...AviGida  drcida,  Hall. 

No.  Z2...Aviciila  Cboperensis,  Shumard. 


ACEPHALA. 

No.  3Z...Avicula  siibdupliccda,  D'Orb.   {Avicula  du- 

plicata,  Hall,  not  Sowerby.) 
No.  3^...MyHlus  dongaiuSj  Shumscrd. 
No.  Zh...Oirdi<miof)p7uL  sidccUa,  Koninck. 
^o.  36...Ai'ea  arguta?  Phillips. 
No.  57. ..Area  Missouriensis,  Shumard. 
No.  38... -4rca  (new  sp.) 
No.  3Q...Ifucula  beUatzOa,  Hall. 
No.  ^O...Lyonsia,  (new  sp.) 
No.43....AU(rfisma?  HannihalensiSj  Shumard. 
No.  4^...Isocajrdia  (new  sp.) 

CEPHALOPODA. 

No.  ^Z...Naidilus  (sp.  undet.) 
No.  A^...Oyrtoc&ras  (new  sp.) 
No.  ^...GompTiQceras  (2  undet.  sp.) 
No.  46...  Orthoceras  (sp.  undet.) 

GASTEEOPODA. 

No.  ^ ...Ghemniizia  tenuUineata,  Shumard. 
No.  48...  Qmidaria  (new  sp.) 
No.  i9...^aparoUus  (2  new  sp.) 

CEUSTACBA. 

No.  60...P^'oeius  Swalloivi,  Shumard. 
No.  bl...Proetus  Missouriensis,  Shumard. 
No.  52...PhiUipsia  (sp.  undet.) 

MOLLUSCA   BEYOZOA. 
No.  53... Several  undetermined  species. 

PLANTS. 
No.  54...  J'ucoitfes  cauda-gaUif 

INCEET^    SEDIS. 

No.  ^^.,.Filicites  gracilis^  Shximard. 
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CATALOGUE  VII.  —  HAMILTON  GROUP. 


No.  l..,Airypa  reticularis.  * 

No.   2...i^irifer  (a  common  species  at  Falls  of  OMo^ 

in  beds  eciuivalent  to  Hamilton  Oronp, 

of  New  York). 


No.  Z...Cya£hophylhcm  (a  species  cliaracteristic  of 
the  Hamilton  Group,  at  Louisville,  Ky). 


CATALOGUE  VIII.— ONONDAGA  LIMESTONE. 


ZOOPKTTES. 

No.  l...l^/ringoporattd>ipm'oides. 

No.  2,..ZaphrenU8  comxculaj  Lesueur. 

No.  Z...C^athophifUum  rugosum,  UtkU. 

No,  4...  Jbuosifes  basaUica,  Goldfuss. 

No.  5...Ihvosites polT/morpIta,  Hislnger. 

No.  6..,Mivosites  (sp.  undet.) 

No.  7...AlveolUes  suboi'hicukLris?  Lamarck. 

No.  ^...IhnriWTmahjemi^herica, 


ZOOPHYTES. 

No.   9...j4cerv!iIarMi  Davidsojii?  Edw.  and  Haine. 

BRACHIOPODA. 

No.  IQ..,  Air^a  reticularis. 

No.  ll...Atrypa  (sp.  undet.) 

No.  12...Pmtamerits  (2  sp.  undet.) 

No.  13...Strophodonta  (a  species,  like  one  of  the  shell 

beds  at  the  Falls  of  Ohio.) 
No.  14:.,.Chondes  (new  sp.) 


CATALOGUE  IX.  —  DELTHYRIS  SHALT  LIMESTONE. 


CBINOIDEA. 
No.   l...Haplocrinus  (new  sp.) 
No.   2...  Crinoids  (several  undet.  species.) 

BRACHIOPODA. 

No.  3...^w'i/Br(sp.  undet.) 

No.  'i..,Leptaena  depressa,  Dalman. 

No.  5...Leptaena  (new  sp.) 

No.  6...0rthis  (very  nearly  allied  to  0.  Tiybrida.) 

No.  7...  Orthis  degaii^lat 

No.  ^...Atrypa  (new  sp.) 


BBACHIOPODA. 

No.   ^...Oxpxdus  {Acroculia)  angvkUa^'Bail. 

No.  10...PZafyosto7na  (similar  to  P.  Niagarmm  of 

Niagara  Group.) 
No.  11...2^r6o  (new  sp.) 

TRILOBITES. 

# 
No.  \2.,.Dalmania  trideniiferaf  Shumard. 
No.  lZ...Pliac(yps  (sp.  undet.) 
No.  l^...Cheirurus  (new  sp.) 


CATALOGUE  X.  — CAPE  GIRAEDEAU  LIMESTONE  {Lower  Helderherg  Group.) 


CEINOIDEA. 

No.   l...QlyplA}cHmMS  jhTTblyricJaiSy  Shumard. 

No.   2...HomocrinusfiexfuosuSj  Shumard. 

No.  3...  TkTi^acuZi^  i7u;u7*vit5,  Shumard. 

No.   ^...PoUaeaster?  (new  sp.) 

No.   5...  Orinoids  (several undet.  genera  andspecies.) 

COBALS. 

No.   6...  Trematapora,  (2  or  3  species.) 

BBACHIOPODA. 

No.   T ...Lept(j£fria  Tnesacosta,  Shumard. 
No.   S...Xi^taena  (new  sp.) 
No.   9...  Orthis  (2  or  3  species  uudescribed.) 
No.  10...  Orfhis  Missouriensis,  Shumard. 


AOEPHALA. 
No.  ll.,.AviciUa  (new  sp.) 

GASTEROPODA. 
No.  12...Platyostoma  (2  or  3  species.) 
No.  lZ...TurboF  (new  sp.) 
No.  14:...  Pleurotomaria  (new  sp.) 

TRILOBITES. 

No.  15.,.Ci/p7ia^is  Oirardeau&nsis,  Shumard. 

No.  lQ...AcicUispis  HaUi,  Shumard. 

No.  17...Asaphus  (sp.  undet.) 

No.  lS...Proetus  d^ressiis,  Shumard. 

No.  19..iEncnnur2is  d&ioideus^  Shumard. 

No.  '2Xi...C1ieirurus  (sp.  undet.) 


CATALOGUE  XL  —  HUDSON  RIVER  GROUP. 


No.  l.,.CluieteteslycopeTdon. 

No.  2...  Orthis  jugosa,  Carley  and  James'  MSS. 

No.  Z...Orihis  subguadrata,  Hall. 

No.  4:.,.L&ptaena  sericeaj  Boyrevhj. 


No.  5...Xep£aena  aUemata,  Conrad. 

No.  ^...Leptaena  planuinbona,  Hall. 

No.  7...Atrypa  capax,  Conrad. 

No.  8...Xdnffiila  guadrataj  Hall. 
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No.  Q...2AngtdafraffiliSfSb.van&Ti. 
No.  lQ...2Angtda  (sp.  imdet.) 
No.  ll..,lAnffida  ancyleridea. 


No.  12...Asixphus  i^otelug)  megisUHj  Locke. 
No.  13...Dalmania  (new  sp.) 

No.  14:M(Mymene  senaria. 


CATALOGUE  XII.— TRENTON  LIMESTONE. 


CBINOIDEA. 
l...Siymocrinus  (sp.  undet.) 


No. 

No.   2...  Orinoid  (tmdet.) 


ZOOPHYTES. 

No.   3...  Chaetetes  lyctyperdon,  Say. 
No.   ^...Str^tdlasma  comiciila,  Hall. 
No.   b...Beceptaculites  sukaia^  Owen  {Cbsdncpora 
stdcata^  Owen,  not  Goldfuss.) 

M0LLU3CA  BETOZOA. 

No.   6...Ptylodicta  acuta  (Sscharapora  acuta,  Ka]l.) 
No.   T.-.P^todicta  recto  (Scftarapora  recta,  HalL) 

BRACHIOPODA. 

No.   8...  Orlhis  lyrvt^  Eicbwald. 
No.   9...  Orthis  di^ariliSf  Conrad. 
No.  10...  Orifiis  tricenaria,  Conrad. 
No.  11...  Orthis  subae^ptata^  Conrad. 
No.  12...0rthis  pectineUa,  Hall. 
J^o.  13...0rthisteshtdinaria?  Dalman. 
No.  14...  Orttis  (new  species.) 
No.  15...I'eptaena  sericea,  Sowerbyr 
No.  16... Zeptoena  aUemataj  Conrad. 
No.  17  ...Leptaena  deltoidea,  Conrad. 
No.  lS...L^tamajiZiteostaf  Hall. 
No.  19...At7rypa  recurviroslra,  Hall. 
No.  20. ..Atrypa  mcrebescms,  Hall. 


ACEFHALA. 

No.  21...0ardiofmorpTi(i  •odusta^  Hall. 
No.  ^...Edmondia  siMrwmaia.,  Hall. 

GASTEROPODA. 

No.  ^...Marclii&wm.  beUicincta,  Hall. 

No.  ^...Murchisonialncinctaf  Hall. 

No.  25. ..Murchisonia gracilis.  Hall. 

No.  26... SutnUites  eUw^ata,  Conrad. 

No.  ^...PleuroUmiariaf  lenticularis,  Sowerby. 

No,  28...Plmrotomariau'tnbilicata,  BiJl. 

No.  2Q...Pleur(aomariastMilistriaia,  Hall. 

No.  ZQ... Pleurotomaria  (sp.  nndet.) 

No.  31. ...BeZZeropfton  Wjdbaius,  Sowerby. 

No.  Z2...Lox(m&mi  (new  sp.) 

CEPHALOPODA. 

No.  33...  Orthoceras  junceum,  HaU. 
No.  34...  Ortftoccroi  vertdyrcdej  Hall. 
No.  35...  Orthoceras  (undet.  sp.) 

TRItOBITES. 

No.  SQ...IUaemis  <yrassic(mdaj  "Wahl. 

No.  37  ...Dcdmania  (Phacaps)  caUicephdlus,  Hall. 

No.  ^...Gheirurus pleurexarMie^nivs,  Green. 

No.  Z9...Asaphus  lowensis,  Owen. 

No.  4Si...Cyth€re  (sp.  undet.) 


CATALOGUE  XUI.— BLACK-RIVER  LIMESTONE. 


No.  L.-Gtwiocercwanceps,  Hall. 
No.   2...  Ormoceras  tmuiJUum,  Hall. 


I  No.   Z...0yt7iere  svblaeois,  Sbumard. 


CATALOGUE  XIV.  —  CALCIFEROUS  SANDROCK. 


No.  l..,PZeurc*9maria(2or3  species.) 

No.  2...Murchisonia  mekmiaformis,  Shumard. 

No.  i...S(TaparoUiis{OpMleta)leuata,'Va.mixem. 

No.  4:...StraparoUus  (OpMleta)  coTrvplanaiOf  Vanux. 


No.  b,..Loxonema  (new  sp.) 

No.  6...  Turbo  (new  sp.) 

No.  T ...Orthoceras prim'^emuinf  Vanuxem. 

No.  8...  Orthis  (sp.  undet.) 
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C. 

TREES  AND  SHRUBS. 

It  is  deemed  expedient  to  giye  a  catalogue  of  such  trees  and  shrubs  as  are 
mentioned  in  the  Report,  to  avoid  the  necessity  of  repeating  their  scientific  names, 
and  still  enable  all  to  determine  with  certainty,  from  the  common  name  used, 
what  tree  is  referred  to.  I  have  followed  the  nomenclature  of  the  North  American 
Sfflva,  by  Michaux  and  Nuttall,  for  scientific  and  popular  names,  except  where 
other  common  names  are  more  prevalent  in  Missouri.  This  is  not  given  as  a 
catalogue  of  all  the  trees  of  Missouri,  but  of  the  most  common  in  the  parts  of  the 
State  examined.  There  may  be  some  mistakes  in  one  or  two  of  the  less  important 
species,  as  I  am  compelled  to  depend  upon  my  field-notes  alone,  while  making  the 
catalogue,  not  having  access  to  the  collection. 

I  am  indebted  to  Mr.  FaxDEBic  Pech,  of  Louisiana,  for  the  privilege  of 
examining  his  large  and  valuable  collection  of  herbaceous  phsenogamoug  and  crypto- 
gamous  plants  of  Missouri. 

ALDEB. 

Alnm  serulata,  Common  Alder — On  streams  in  Newton  and  Lawrence  counties. 
J'rinos  laeviffatus,  Black  Alder,  Winter-Berry  —  In  wet  land,  and  wooded  bottoms.* 

APPLE. 

Malus  coTonmia,  Crab  Apple  —  Bordering  rich  prairies  and  in  open  forests. 

ASH. 

Fraxitms  Americana,  White  Ash  —  Common  in  good  dry  soil. 
Fraxinus  sambudfolia.  Black  Ash  —  Not  so  abundant  as  the  foregoing  species. 
Fraxinies  quadrangulata,  Blue  Ash  —  On  good  soil,  quite  abundant. 
Zanthoxylum  Americanum,  Prickly  Ash  —  In  bottoms  and  moist  places. 

BAS  swoon. 
Tilia  Americana,  American  Linden  or  Lime  —  In  rich  soils,  not  very  abundant. 
Tilia  Meterophyllaff  Large-leaved  Linden  or  Lime — Very  common  in  rich  soil. 

BIRCH. 

Betula  rubra.  Red  Birch,  River  Birch  —  On  the  borders  of  nearly  all  our  streams. 

BLACEBERHY. 

Riibus  Canadensis,  Low  Blackberry  or  Dewberry  —  In  open  forests. 
Rubus  cuneifolius,   Wedge-leaved  Blackberry  —  In  forests  and  on  the  borders  of 
prairies  and  fields. 

BLADDEK-NtJT. 

Staphylea  tri/olia  (Gray),  American  Bladder-Nut  —  Under  bluffs  and  in  ravines. 


*  When  BO  localities  are' given,  the  species  is  generally  dififused  through  the  State,  wherever  appro- 
priate soils  occur. 

t  This  tree  agrees  very  nearly  with  Nuttall's,  but  the  leaves  are  less  tomentosej  it  also  differs  from 
Hichauz's  alba,  in  having  the  peduncles  subdivided. 
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SnOKETE. 

Aescndm  Ohioensis?  Ohio  Buckeye — On  the  herders  of  streams,  in  middle  counties. 
Aeseulus  lutea,  Large  Buckeye  —  In  low  rich  soil,  in  middle  and  northern  counties. 

BlUEBEEEY. 

Vacmium  —  SeYeral  species  ;  not  common. 

BOX-ELDEE. 

Negundo  aceroides,  Box-Elder  or  Ash-leaved  Maple  —  In  rich  bottoms ;  abundant. 

EDENING    BUSH. 

Ewmym/us  atropv/rpiirms  (Gray),  Burning  Bush  —  On  Little  Pomme  de  Terre ;  very 
beautiful  when  in  fruit. 

BUTTONWOOD. 

Flatanui  occidenialie,  Sycamore  —  In  the  bottoms  of  aiU  our  principal  streams. 

/ 

BDTTON-BUSH. 

C^halanthus  occidentalis,  Button-Bush  —  In  wet  places  and  beside  streams. 


Jurdpems  Virginiana,*  Eed  Cedar — On  dry  limestone  bluffs  and  on  the  sands  of  the 
Missouri  bottom. 


Cerams  serotina  (D.  C),  Black  or  Wild  Cherry — On  the  best  soils  in  the  State. 

COEFEE   TBEE. 

Gymnocladus  Canadensis,  Coffee  tree  —  In  rich  soil,  bottom  and  high  land. 

COTTOK-WOOD. 

Fopulus  Canadensis,  Cotton- Wood  —  In  the  bottoms  of  all  our  large  rivers. 

COBAl   BEEET. 

Symphoricarpus  vulgaris  (Gray),  Coral  Berry  or  Indian  Currant  —  Everywhere. 

CUEEANT. 

Ribes  —  Several  species,  but  none  are  abundant. 

DOGWOOD. 

Comm  florida.  Flowering  Dogwood — On  bluffs  and  ridges  ;  generally  very  sparse. 

ELDEE. 

Sambucas  Canadensis,  Common  Elder  —  Very  large  in  rich  bottoms. 

ELM. 

Ulmus  Americana,  White  or  American  Elm  —  Abundant  on  the  best  soils  in  the  State. 
Ulmus  rubra,  Eed  or  Slippery  Elm  —  On  good  soils;  but  not  so  common  as  the  last. 
Utmus  alata,  Wahoo  Elm — Very  common  in  the  region  of  the  Iron  Mountain. 

GEAPE. 

Vitis  aestivalis.  Summer  Grape  —  Abundant  on  good  soils. 
*  There  are  several  marked  varieties  of  this  tree  in  Missouri. 
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Vitis  labrusca,  Fox  Grape  —  On  good  soil  in  the  Missouri  valley  and  on  high  lauds. 
Vitia  cordifolia,  Frost  Grape  —  On  good  soil,  on  high  land  and  in  bottoms.. 

Several  other  species  are  abundant  in  the  State ;  one  is  called  Slough  Grape 

GREEN    BBIEB. 

Smilax  rotundifoUa,  Green  Brier  —  Very  common  in  thickets  and  beside  fields. 
Smilax  glauca,  Glaucus  Green  Brier  —  In  thickets,  in  ravines  and  beside  roads. 

GOOSEBEKKT. 

Ribes  CynoshaU,  Prickly  Gooseberry — Inthe  central  counties. 

Ribes  rotundifolium.  Wild  Gooseberry  —  In  woods  and  on  borders  of  prairies. 

orM. 
Nyasa  sylvatica.  Black  Gum  —  In  the  neighborhood  of  the  Iron  Mountain. 
Liquidambar  styraciflua,  Sweet  Gum  —  Southern  Missouri. 

HACK-BERRy. 

Celtis  occidentalis,  American  Nettle-Tree  or  Hack-berry  —  In  low  rich  soil.  " 
Celtis  crassifolia,  Hackberry  —  In  rick  soils  and  low  grounds. 

HAZEL. 

Corylus  Americana,  American  Hazel — In  rich  prairies  and  on  the  borders  of  forests. 

HAW. 

Viburnum  prunifolium,  Black  Haw  —  In  forests,  on  good  soil. 
,  RED  HAW.    (See  Thorn.) 

HICKORY. 

Carya  tomentosa,  Common  or  Mockernut  Hickory  —  On  rich  soils. 

Carya  pecan,  Pecan  —  In  the  Missouri  bottom  and  on  the  Marais  des  Cygnes. 

Carya  squamosa,  Shellbark  Hickory  —  Abundant  on  dry  rich  soil. 

Carya  sulcata  (Nutt.),  Thick  Shellbark  Hickory  —  In  rich  bottoms;  nut  very  large. 

Carya  porcina,  Pignut  Hickory  —  Rich  soils,  particularly  on  high  land. 

Carya  microearpa?  Black  or  Bullnut  Hickory — With  Post  and  Black-jack  Oak,  on 

poor  soil. 
Cargo  amara,  Bitternut  Hickory  —  On  Caps'  Creek,  in  Newton  county. 

HONEYSUCKLE. 

Lonicera  parviflora,  Small-flowei'ed  Honeysuckle  —  Marion  county. 

J  HORNBEAM. 

Osirya  Virginica  (Willd.),  Hop-Hornbeam  —  Near  streams  and  rocky  branches. 
Carpinus  Americana,  American  Hornbeam  or  Iron-Wood  —  Sparsely  diffused. 

IKON-WOOD.  (See  Hornbeam.) 

JtTDAS    TREE. 

Cercis  Canadensis,  Red  Bud  or  Judas  Tree  —  Abundant  on  good  soil. 

LOCUST. 

Gleditschia  triacanthos,  Sweet  or  Honey  Locust  —  In  the  richest  soils  of  the  State. 
Robinia  pseiido-acacia.  Common  Locust — Naturalized  in  the  older  parts  of  the  State. 

LINDEN.   (See  Basswood.) 
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MAPLE. 

Acer  eriocarpum,  White  Maple  —  In  the  river  bottoms,  very  common. 
Acer  nigrum?  Sugar  Tree — On  good  soil,  most  abundant  where  moist. 

MULBEBBT. 

Morus  rubra.  Bed  Mulberry  —  On  rich  lands ;  generally  diffused,  not  very  abundant. 
UETTLETEEE.    (See  Haok-Berry.) 


First  division  —  leaves  lohed,  lobes  rounded. 
Quercus  alba,  White  Oak  *  —  Dry  soil ;  excellent  timber. 

Quercua  maeroca/rpa,  Oyer-Cup  White  Oak,  or  Bur  Oak — ^Low  rich  soilB ;  good  timber. 
Querms  obtusUoba,  Post  Oak —  Dry,  poor  soils ;  timber  most  durable  of  all  our  oaks. 

Second  division  —  leaves  coarsely  toothed. 

Quercus  bieolor,  Swamp  White  Oak,  often  called  Bur  Oak — On  low,  rich  and  damp  soil, 
Quercus  primts,  Chesnut  White  Oak  —  Wet  rich  soil,  in  shaded  places. 
Quereus  monticola,  Kock  Chesnut  Oak  —  Dry  soil  on  rocky  bluffs  and  ridges. 
Quercus  acuminata,  ChesnutOak,  Yellow  Oak  — On  limestone  bluffs  and  in  dry  bottoms. 
Quercus  prinoides,  ?  Chinquapin  or  Dwarf  Chesnut  Oak  —  In  the  South-West  larger 
than  usual ;  acorns  often  peduncled. 

Third  division  —  leaves  entire. 
Quercus  imbricaria.  Laurel  Oak,  erroneously  called  Pin  Oak  —  On  borders  of  prairies 
and  fields. 

Fourth  division  —  leaves  lobed,  lobes  mwcronate. 
Quercus  heterophylla,\  Bartram'sOak — In  Cooper  and  Pettis  counties. 
Quercus  nigra  (Lin.),  Black-Jaok  Oak  —  On  the  poorest  soil  in  the  State. 
Quercus  tinctoria.  Black  Oak  —  On  good  and  medium  soil ;  excellent  timber. 
Quercus  coccinea,  Scarlet  Oak  —  On  good  soil ;  in  the  northern  and  central  counties, 
Quercus  rubra,  Red  Oak  —  On  damp  rich  soil ;  very  large  in  the  northern  counties. 
Quercus  palustris.  Pin  Oak  —  On  low  wet  soil,  in  swamps  and  bordering  wet  prairies. 
Quercus  ambigua.  Gray  Oak  —  Very  rare  in  Boone,  Howard  and  Cooper  counties. 
Quercus  falcata,  Spanish  Oak  — Rare  in  the  South-West. 

OSAOE  OBANGE. 

Maclura  aurantiaca,  Osage  Orange  —  I  saw  a  single  stalk  of  this  tree  in  the  vaUey  of 
Spring  River. 

PAPAW. 

Anona  triloba,  Papaw  —  In  rich  soils,  particularly  under  limestone  bluffs. 

FEBSIMMON. 

Diospyros  Vtrginiana,  Persimmon  —  In  good  soil  on  the  borders  of  prairies  and  fields. 


*  In  Pettis  I  found  a  single  full-grown  tree,  which  was  very  similar  to  the  Q.  pedimciiUaa  of 
Europe. 

f  This  rare  tree  was  discovered  in  the  forest  of  Pettis,  and  in  Cooper,  at  Pleasant  Green.  Hr.  Meek 
saw  it  south  of  Round  Hill.  We  could  find  but  one  tree  in  each  place.  The  largest  was  two  feet  in 
diameter. 
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PINE. 

Pinus  mitis,  Yellow  Pine — lathe  neighborhood  of  the  Iron  Mountain,  and  in  the 
South- West. 

PLDM. 

Prunus  Americana,  Bed  Plum  —  In  rich  bottoms,  and  on  the  borders  of  the  prairies. 
POPLAK  (see  Cotton  Wood). 

PEICKIY  ASH. 

Zanthoxylum  Americanum,  Prickly  Ash  —  In  wet  places  on  the  borders  of  prairlea 
and  forests. 

BOSS. 

Roia  setigera,  Pi'airie  Rose  —  Very  showy  on  the  borders  of  prairies,  and  in  open 
forests. 
Several  other  species  were  observed  in  the  State. 

BASPBEBET. 

Rubus  sirigosus,  Ked  Raspberry  ^—  Common  on  the  borders  of  fields  and  forests. 
Rubus  occidentalis,  Black  Raspberry  or  Thimble-berry  —  In  open  forests,  and  beside 
roads  and  fields. 

SYCAMORH. 

Platanus  ocddentalis,  Buttonwood  or  American  Plane  Tree  —  In  the  bottoms  of  all 
the  principal  streams. 


Rhus  copalUna,  Dwarf  Sumach  —  Common  by  the  borders  of  fields,  roads  and  prairies. 
Rhus  glabra,  Smooth  Sumach  —  This  is  abundant  by  the  road-side  and  in  open  forests. 
Rhus  typhina.  Stag-horn  Sumach  —  Often  in  clusters  in  prairies. 
Rhus  toxicodendron.  Poison  Ivy  or  Poison  Oak  —  On  rich  soils,  large  and  abundant. 
Rhus  aromatica,  Fragrant  Sumach  —  Abundant  in  forests,  and  by  roads  and  fields. 

SPIBAEA. 

Spiraea  opulifolia,  L.,  Flowering  Spiraea  or  Nine-bark  —  On  limestone  bluffs,  border- 
ing streams. 

SASSAFRAS. 

Laurus  sassafras.  Sassafras  —  Common  on  medium  soil,  very  large  in  Marion. 

SEEVIOE-BEBBV. 

Amelanchier  Canadensis,  T.  and  G.,  Wild  Service-Berry  or  Shad-Bush  —  On  bluffs 
and  in  forests. 

8TAPF-TREE. 

Celastnis  scandens.  Staff  Tree  —  On  river-banks  and  broken  bluffs. 

THOBN. 

Crataegus  tomentosa.  Black  Thorn  —  In  forests  in  the  central  counties. 
Crataegus  coccinea  (Gray),  Red  Haw  or  White  Thorn  —  Abundant  in  open  forests. 
Crataegus  punctata.  Dotted  Thorn  —  On  bluffs  and  ridges  and  high  lands  generally. 
There  are  several  other  species  of  Thorn  in  Missouri. 
P — II. 
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TEUMPET  CKEEPEK. 

Tecoma  radicans.  Trumpet  Creeper — This  magnificent  plant  is  seen  climbing  over 
the  bluffs  and  trees  in  all  parts  of  the  State. 


Juglans  nigra,  Black  Walnut —  Large  in  bottoms,  and  common  on  high  rich  soil. 
Juglans  cathartka,  White  Walnut  or  Butternut  —  In  low  rich  soil,  and  under  bluffs. 


Sdtix —  There  are  numerous  spedies'of  willow  in  Missouri,  which  grow' on  the  borders 
of  our  streams  and  lakes. 

WINTEB  BEEBT. 

Prinos  laemgatm,  Winter  Berry  —  In  lo#  wet  forests  and  thiBkets. 

The  Tulip  Tree  (^Liriodendron  tuUpifera),  the  Chestnut  {Cdstanea  Americana), 
and  the  Beech,  grow  in  Southern  Missouri,  according  to  Dr.  Engelmann ;  but  I  have 
not  seen  them. 


E. 

GLOSSARY 

OF    GEOLOGICAL   AND    OTHER    SCIENTIFIC    TERMS. 

SOME  OF  ^mCH  W£BE  TAE£N  PROM  LTELL'S  PRINCIPLSg  OF  GEOLOOT. 


Acephalous.  The  Aoephala  are  that  division  of  molluscous  animals,  which,  like  the 
oyster  and  scallop,  are  without  ieads.  The  class  Acephala  of  Cuvier  compre- 
hends many  genera  of  animals  with  bivalve  shells,  and  a  few  which  are  devoid 
of  shells. 

Algce.  An  order  or  division  of  the  cryptogamic  class  of  plants.  The  whole  of  the 
sea- weeds  are  comprehended  under  this  division,  and  many  fresh-water  species. 

Alluvial.     The  adjective  of  alluvium,  which  see. 

Alluvion.     Synonymous  with  alluvium,  which  see. 

Alluvium.  This  formation  consists  of  sands,  clays,  marls,  humus  and  various  ani- 
mal remains,  which  are  accumulating  in  our  rivers,  lakes  and  oceans. 

Alum-Slone,  Alumina,  Aluminous.  Alumina  is  the  base  of  pure  clay,  and  strata  of 
clay  are  often  met  with  containing  much  iron  pyrites.  When  the  latter  sub- 
stance decomposes,  sulphuric  acid  is  produced,  which  unites  with  the  aluminous 
earth  of  the  clay  to  form  alum.  Where  manufactories  are  established  for  ob- 
taining the  alum,  the  indurated  beds  of  clay  employed  are  called  Alum-Stone. 

Ammonite.  An  extinct  and  very  numerous  genus  of  the  order  of  molluscous  animals 
called  Cephalopoda,  allied  to  the  modern  genus  Nautilus,  which  inhabited  a 
chambered  shell,  curved  like  a  coiled  snake.  Species  of  it  are  found  in  al 
geological  periods  of  the  secondary  strata  ;  but  they  have  not  been  seen  in  the 
tertiary  beds.  They  are  named  from  their  resemblance  to  the  horns  on  the 
statues  of  Jupiter  Ammon. 

Amorphous.     Bodies  devoid  of  regular  form. 

Amygdaloid.  One  of  the  forms  of  the  Trap-rocks,  in  which  agates  and  simple  min- 
erals appear  like  almonds  in  a  cake. 

Analogue.  A  body  that  resembles  or  corresponds  with  another  body.  A  recent 
shell  of  the  same  species  as  a  fossil  shell,  is  the  Analogue  of  the  latter. 

Anthracite.     A  shining  substance  like  black-lead ;  a  species  of  mineral  charcoal. 

Anticlinal  Axis.  If  a  range  of  hills,  or  a  valley,  be  composed  of  strata,  which  on 
the  two  opposite  sides  dip  in  opposite  directions,  the  imaginary  line  that  lies  be- 
tween them,  towards  which  the  strata  on  each  side  rise,  is  called  the  Anticlinal 
Axis.  Plate  XtV.,  No.  1,  shows  an  Anticlinal  Axis  where  the  Magnesian 
Limestone  comes  to  the  Surface, 

Archimedes  Limestone.  The  name  of  the  formation  on  which  rests  the  St.  Louis 
Limestone,  and  derives  its  name  from  its  most  characteristic  fossil.     See  page  95. 

Arenaceous.     Sandy. 

Argillaceous.    Clayey,  composed  of  clay.    Elym.,  argilla,  clay. 

p— n.  2 
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Basalt.     One  of  the  most  common  varieties  of  the  Trap-rocks. 

"Basin"  ot  Fans,  "  Basin"  of  Loudon.  Deposits  lying  in  a  hollow  or  trough, 
formed  of  older  rocks,  sometimes  used  in  geology  almost  synonymously  with 
"formations  "  to  express  the  deposits  lying  in  a  certain  cavity  or  depression  in 
Older  rocks.     Oseola  is, in  a  geological  basin.     See  PI.  XIV.,  No.  4. 

Bed  or  Slratum.  A  layer  of  rock,  the  whole  of  which  exhibits  some  common 
character. 

Belemnite.    An  extinct  genus  of  the  order  of  molluscous  animals  called  Cephalopoda, 

having  a  long,  straight  and  chambered  conical  shell. 
Bird'a-Eye  Limestone.     This  is  the  name  of  a  formation  in  the  New  Tork  System. 

See  page  114. 

Bitumen.  Mineral  pitch,  of  which  the  tar-like  substance  which  is  often  seen  to  ooze 
out  of  bituminous  coal,  when  on  the  fire,  and  which  makes  it  cake,  is  a  good 
example. 

Bituminous  Shale.     An  argillaceous  shale,  much  impregnated  with  bitumen,  which 

is  very  common  in  the  Coal  Measures. 
Black-River  Limestone.    A  member  of  the  New  York  System.     See  page  114. 
Blende.     A  metallic  ore,  a  compound  of  metallic  zinc  with  sulphur. 
Bluff.     A  name  given  to  the  lacustrine  formation  which  forms  Council  Bluffe,  and 

gives  character  to  nearly  all  the  bluff  scenery  on  the  lower  Missouri. 
Bluffs.     High  banks  which  present  a  precipitous  front  to  the  sea  or  a  river.     A  term 

used  in  the  United  States. 
Bottom  Prairie.     The  formation  on  which  rests  the  prairies  in  our  river  bottoms, 

which  is  usually  called  "Bottom  Prairie,"  to  distinguish  it  from  the  high-land 

prairie. 
Botryoidal.     Kese'mbling  a  bunch  of  grapes. 
Boulders.     A   term  for  large  rounded  blacks  of  stone  lying  on  the   surface  of  the 

ground,  or  sometimes  imbedded  in  loose  soil,  different  in  composition  from 

the  rocks  in  their  vicinity,  and  which  have  been,  therefore,  transported  from  a 

distance. 

■■% 
Breccia.    A  rock  composed  of  angular  fragments  connected  together  by  lime  or  other 

mineral  substance. 

Ncareotts.     Containing  lime. 

^erous  Sandrock.    A  member  of  the  New  Tork  System,  which  rests  upon  the 

Potsdam  Sandstone.     See  page  114. 
Gale  Sinter.     A  German  name  for  the  deposits  from  springs  holding  carbonate  of 

lime  in  solution  —  petrifying  springs. 
Calcareous  Sjiar.     Crystallized  carbonate  of  lime. 
Chalcedony,    A  silicious  simple  mineral,  uncrystallized.     Agates  are  partly  composed 

of  Chalcedony. 
Cambrian  System.    Is  a  name  suggested  by  Mr.  Sedgwick,  to  designate  part  of  tb* 

Silurian  series  of  North  Wales. 
Cape  Girardeau  Limestone.     A  name  given  to  a  member  of  the  Sylurian  System  from 

Cape  Girardeau,  where  it  was  first  observed.     See  page  109. 
Carbon.    An  inflammable  substance,  one  of  the  simple  elementary  bodies.     Char- 
coal i^  almost  entirely  composed  of  it. 
Carbonate  of  Lime.     Lime  combines  with  great  avidity  with  carbonic  acid,  a  gaseous 

acid  only  obtained  fluid  when  united  with  water,  —  and  the  compounds  of  i,t 

with  other  substances,  are  called  Cflrbonatfs.  _ 
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Carboniferous.  A  term  usually  applied,  in  a  techuical  sense,  to  an  ancient  group  of 
secondary  strata,  but  any  bed  containing  coal  may  be  said  to  be  Carboniferous. 

Carbonated  Springs.  Springs  of  water,  containing  carbonic  acid  gas.  Tliey  are 
very  common,  especially  in  volcanic  countries ;  and  sometimes  contain  so  much 
gas,  that  if  a  little  sugar  be  thrown  into  the  water,  it  effervesces  like  soda-water. 

Carbonic  Acid  Gas.  A  natural  gas  which  often  issues  from  the  ground,  especially 
in  volcanic  countries. 

Cephalopoda.  A  class  of  molluscous  animals,  having  their  organs  of  motion  arranged 
round  the  head. 

Cetacea.  An  order  of  vertebrated  mammiferous  animals  inhabiting  the  sea.  The 
whale,  dolphin  and  narwal  are  examples. 

Chalk.     A  white  earthy  limestone. 

Chalybeate.     Water  holding  iron  in  solution. 

Chert.  A  silicious  mineral,  nearly  allied  to  chalcedony  and  flint,  but  less  homogene- 
ous and  simple  in  texture. 

Chemung.     The  name  of  a  member  of  the  New  York  System.     See  page  101. 

Chloritic  Sand.     Sand  colored  green  by  an  admixture  of  the  simple  mineral  chlorite. 

Chouteau  Limestone.  Is  the  name  of  the  formation  immediately  below  the  Encrini- 
tal  Limestone;  it  is  so  called  from  the  Chouteau  Springs,  where  it  was  first 
observed.     See  page  101. 

Cleavage.  Certain  rocks,  usually  called  Slate-rocks,  may  be  cleaved  into  an  indefi- 
nite number  of  thin  laminse  which  are  parallel  to  each  other,  but  which  are 
generally  not  parallel  to  the  planes  of  the  true  strata  or  layers  of  deposition. 
The  planes  of  cleavage,  therefore,  are  distinguishable  from  those  of  stratifi- 
cation. 

Coal  Formation.  This  term  is  generally  understood  to  mean  the  same  as  Coal  Mea- 
sures. There  are,  however,  "coal  formations"  in  all  the  geological  periods, 
wherever  any  of  the  varieties  of  coal  form  a  principal  constituent  part  of  a 
group  of  strata. 

Conformable.  When  the  planes  of  one  set  of  strata  are  generally  parallel  to  those  of 
another  set,  which  are  in  contact,  they  are  said  to  be  conformable,  but  when  the 
planes  are  not  parallel  they  are  non-conformable.  In  Fig.  G,  p.  90,  the  Soil  and 
Blufif  are  conformable,  while  the  Drift  rests  unoonformably  upon  the  lower  strata. 

Conchoidal.  Resembling  a  shell ;  used  in  mineralogy,  to  designate  a  particular  kind 
of  fracture  like  the  surface  of  a  shell. 

Congeners.     Species  which  belong  to  the  same  genus. 

Conglomerate  or  Fuddingstone.  Rounded  water-worn  fragments  of  rock  or  pebbles, 
cemented  together  by  another  mineral  substance,  which  may  be  of  a  silicious,' 
calcareous  or  argillaceous  nature. 

Cosmogony,  Cosmology.  Words  synonymous  in  meaning,  applied  to  speculations 
respecting  the  first  origin  or  mode  of  creation  of  the  earth. 

Crater.  The  circular  cavity  at  the  summit  of  a  volcano,  from  which  the  volcanic 
matter  is  ejected. 

Cretaceous.     Belonging  to  chalk. 

Crop  Out'.  A  term  to  express  the  rising  up  or  exposure  at  the  surface  of  a  stratum 
or  series  of  strata. 

Crustacea.  Animals  having  a  shelly  coating  or  crust,  which  they  cast  periodically. 
Crabs,  shrimps  and  lobsters,  are  examples. 

Crust  of  the  Farth.     See  "Earth's  crust." 

Crustaceous.  Animals  having  a  shelly  coating  or  crust,  which  they  cast  pepodically. 
Crabs,  shrimps,  craw-fish  and  lobsters,  are  examples. 
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Crypiogamic.  A  name  applied  to  a,  class  of  plants,  such  as  ferns,  mosses,  sea-weeds, 
and  fungi,  jn  which  the  fructification  or  organs  of  reproduction  are  concealed. 

Crystals.  Simple  minerals  are  frequently  found  in  regular  forms,  with  facets  like 
the  cut-glass  drops  of  chandeliers.  Quartz  being  often  met  with  in  rocks 
in  such  forms,  and  beautifully  transparent  like  ice,  was  called  rock-crystal,  cry>- 
tallqs,  being  Greek  for  ice.  Hence  the  regular  forms  of  other  minerals  are 
called  Crystals,  whether  they  be  clear  or  opaque. 

C^sialline.  The  internal  texture  which  regular  crystals  exhibit  when  broken,  or  a 
confused  assemblage  of  ill-defined  Crystals.  Loaf-sugar  and  statuary-marble 
have  a  Crystalline  texture.     Sugar-candy  and  calcareous  spar  are  crystallized. 

CycadeoB.  A  small  and  very  anomalous  order  of  flowering  plants,  chiefly  found  in 
Mexico,  the  East  Indian  Islands,  South  Africa  and  Australia.  They  are  Gym- 
nogens  as  to  ovules,  and  neither  Exogens  nor  Endqgens  in  the  wood  of  their 
short,  simple  or  branched  trunks,  and  they  have  dicotyledonous  seeds.  The 
leaves  are  pinnated  (like  those  of  cocoa-nut  palms),  and  when  young  are  rolled 
inwards  as  in  Ferns.  The  wood  fibres  are  curiously  perforated,  and  marked, 
by  which  they  are  recognised  in  a  fossil  state  as  well  as  by  the  trunk  and  foli- 
age, and  the  cones,  which  contain  the  male  flowers. 

Debris.    Fragments  of  rocks  removed  by  the  action  of  water  or  frost. 

Debacle.  A  great  rush  of  waters,  which,  breaking  down  all  opposing  barriers,  car- 
rjles  forward  the  broken  fragments  of  rocks,  and  spreads  them  in  its  course. 

Delta.  When  a.  great  river,  before  it  enters  the  sea,  divides  into  separate  streams, 
they  often  diverge  and  form  two  sides  of  a  triangle,  the  sea  being  the  base. 
The  land  inpluded  by  the  three  lines,  and  which  is  invariably  alluvial,  was  first 
called,  in  the  case  of  the  Nile,  a,  dela,  from  its  resemblance  to  the  letter  of  the 
Greek  alphabet  which  goes  by  that  name.  Geologists  apply  the  term  to  alluvial 
land  formed  by  a  river  at  its  mouth,  without  reference  to  its  precise  shape. 

Delthyris  Shaly  Limestone.  A  name  given  to  a  formation  of  the  New  York  System. 
See  page  109. 

Denudation.  The  carrying  away,  by  the  action  of  running  water,  of  a  portion  of 
the  solid  materials  of  the  land,  by  which  inferior  rocks  are  laid  bare. 

Detritus.     Matter  worn  or  rubbed  off  from  rocks. 

Dicotyledonous.  A.  grand  division  of  the  vegetable  kingdom,  founded  on  the  plant 
having  two  cotyledons,  or  seed-lobes. 

Diluvium.  Those  accumulations  of  gravel  and  loose  materials  which,  by  some  geolo- 
gists, are  said  to  have  been  produced  by  the  action  of  a  diluvian  wave  or  deluge 
sweeping  over  the  earth. 

pip.  When  a  stratum  does  not  lie  horizontally,  but  is  inclined,  the  greatest  inclina- 
tion to  the  point  of  the  compass  towards  which  it  sinks  is  called  the  dip  of  tho 
stratum,  and  the  angle  it  makes  with  the  horizon  is  called  the  angle  or  dip  of 
inclination. 

Dolomite.    A  crystalline  limestpn^,  containing  magnesia  as  a  constituent  part. 

Drift  or  Diluvium.  A  formation  of  the  Recent  period,  made  up  of  sands,  clays  and 
boulders,  which  some  geologists  have  supposed  was  formed  by  the  waters  of  the 
Deluge. 

Dunes.  Low  hills  of  blown  sand  that  skirt  the  shores  of  Holland,  England,  Spain 
and  other  countries. 

Dykes.  When  a  mass  of  the  unstratified  or  igneous  rocks,  such  as  granite,  trap  and 
lava,  appears  as  if  injected  into  a  great  rent  in  the  stratified  rooks,  cutting 
across  the  strata,  it  forms  a  dyke ;  and  as  they  are  sometimes  seen  running 
along  the  ground,  and  projecting,  like  ^  wall,  from  the  softer  strata  on  both 
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sides  of  theni  haying  wivsted  ayr&j,  they  are  called,  in  the  north  of  England,^n,d 
Scotland,  Dykes,  the  provincial  name  for  wall.  It  ia  not  easy  to  draw  the  line 
between  dykes  and  veins.  The  former  are  generally  of  larger  dimensions,  and 
have  their  sides  parallel  for  considerable  distances ;  while  veins  have,  generally, 
many  ramifications,  and  these  often  thin  away  into  slender  threads. 

Earth's  Crust.  Such  superficial  parts  of  our  planet  as  are  accessible  to  huma,n  ob- 
servation. 

JEncriniial  Limestone.  The  name  of  the  lowest  division  of  the  Carboniferous  Sys- 
tem ;  and  derives  its  name  from  its  numerous  Encrinites.     See  page  97. 

Endogens.  A  class  of  flowering  plants,  whose  stems  present  no  distinction  of  wood, 
pith  and  bark.  The  wood  is  disposed  in  bundles,  placed  nearer  the  axis  than 
those  of  the  previous  year,  as  in  palm  trunks.  This  class  answers  to  the  Mono- 
cotyledons of  Jussieu. 

Eocene.  The  great  tertiary  era  is  divided  into  four  periods,  the  first  of  which  is 
called  Eocene,  indicating  that  in  the  beds  of  this  division,  we  see  the  first  traoeis 
or  dawn  of  the  present  order  of  things.  The  class  of  fossils  most  serviceable 
in  determining  the  relations  of  the  existing  to  the  extinct  species,  are  shells, 
and  it  is  between  these,  more  particularly,  that  the  cpinparison  has  been  made. 
Out  of  about  1,300  shells  discovered  in  Europe  in  this  lower  division  of  the  ttjr- 
tiary  rocks,  thirty-eight  only  are  identical  with  species  known  to  be  living. 
This  small  proportion  (about  three  per  cent.)  varies  a  little,  of  course,  with 
the  deposits  of  different  regions  ;  and  the  deposits  of  this  formation,  like  tjhose 
of  any  other,  are  characterised  less  by  the  precise  pfoportion  of  their  extinct 
fossils,  than  by  possessing  a  number  of  shells  peculiar  to  the  particular  era, 
and  found  in  no  other  tertiary  groups. 

Escarpment.     The  abrupt  face  of  a  ridge  of  high  lanji. 

Exogens.  A  class  of  flowering  plants  whose  stems  have  bark,  wood  and  pitji.  The 
bark  is  increased  by  layers  deposited  .within  the  previously  formed  layers  amJ 
the  wood,  of  layers  or  rings  placed  outside  of  those  of  the  previous  year.  This 
class  answers  to  the  Dicotyledons  of  Jussjeu,  and  includes  all  common  English 
trees  except  pines,  &c.     (See  Oymnogens.) 

Exuviae.  Properly  speaking,  the  transient  parts  of  certain  animals  which  they  put 
off  or  lay  down  to  assume  new  ones,  as  serpents  and  caterpillars  shift  their 
skin ;  but  in  geology  it  refers  not  only  to  the  cast-off  coverings  of  animals,  but 
to  fossil  shells  and  other  remains,  which  animals  ha,ve  left  in  the  strata  of  the 
earth. 

Faluns.     A  French  provincial  name  for  some  tertiary  strata  abounding  in  shells 

in  Touraine,  which  resembles  in  lithological  characters  the  "Crag"  of  Norfolk 

and  Suffolk. 
Fauna.     The  various  kinds  of  animals  peculiar  to  a  country  constitute  its  Fawia, 

as  the  various  kinds  of  plants  constitute  its  Flora.     The  term  is  derived  from 

the  Fauni,  or  rural  deities,  in  Boman  Mythology. 
Fault,  in  the  language  of  miners,  is  the  sudden  interruption  of  the  continwty  (jf 

strata  in  the  same  plane,  accompanied  by  a  crack  or  fissure  varying  in  width 

from  a  mere  line  to  several  feet,  which  is  generaUy  filled  with  broken  stone, 

clay,  etc. 
Felspar.    A  simple  mineral,  which,  next  to  quartz,  constitutes  the  chief  material  of 

rocks. 
^(Ispathic.     Of  or  belonging  to  felspajr. 
FeiTuginous.    Anything  containing  iron. 
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Ferruginous  Sandstone.  The  name  given  to  the  formation  which  immediately  under- 
lies the  Coal  Measures  and  contains  an  important  Stratum  of  Hematite.  See 
page  91. 

Fissile.  Easily  cleft,  dividing  i^adily  into  an  indefinite  number  of  parallel  laminae, 
like  slate. 

Flora.  The  various  kinds  of  trees  and  plants  found  in  any  country,  constitute  the 
Flora  of  that  country,  in  the  language  of  botanists. 

Fluviatile.     Belonging  to  a  river. 

Formation.  A  group,  whether  of  alluvial  deposits,  sedimentary  strata,  or  igneous 
rocks,  referred  to  a  common  origin  or  period. 

Fossil.  All  minerals  used  to  be  called  fossils,  but  geologists  now  use  the  word  only 
to  express  the  remains  of  animals  and  plants  found  buried  in  the  earth. 

Fossiliferous.     Containing  organic  remains. 

Fucoid.    What  resembles  a  fucus  or  sea-weed. 

Galena.    A  metallic  ore,  a  compound  of  lead  and  sulphur. 

Gasteropods.  A  division  of  the  Testaoea,  in  which,  as  in  the  limpet,  the  foot  is  at- 
tached to  the  body. 

Geode.    A  spherical  hollow  stone,  whose  cavity  is  usually  filled  with  crystals. 

Glacier.  Vast  accumulations  of  ice  and  hardened  snow  in  the  Alps  and  other  lofty 
mountains. 

Gneiss.  A  stratified  primary  rook,  composed  of  the  same  materials  as  granite,  but 
having  usually  a  larger  proportion  of  mica,  and  a  laminated  texture.  The  word 
is  a  German  miner's  term. 

Granite.  An  unstratified  or  igneous  rook,  generally  found  inferior  to  or  associated 
with  the  oldest  of  the  stratified  rooks,  and  sometimes  penetrating  them  in  the 
form  of  dykes  and  veins.  It  is  usually  composed  of  three  simple  minerals,  fel- 
spar, quartz  and  mica.     Granite  Knob*  is  made  up  of  solid  granite.  See  p.  134. 

Graywacke.  Grauwacke,  a.  German  name,  formerly  used  by  geologists  for  the 
lowest  members  of  the  secondary  strata.  The  rock  is  very  often  of  a  gray  color, 
hence  the  name ;  grau,  being  German  for  gray,  and  wacke  being  a  provincial 
miner's  term. 

Greenstone.    A  variety  of  trap,  composed  of  hornblende  and  felspar. 

Green  Manure.  When  green  crops,  as  clover,  are  plowed  in  for  improving  the  soil, 
they  are  called  green  manure. 

Gremsand.  Beds  of  sand,  sandstone,  limestone,  belonging  to  the  Cretaceous  Period. 
The  name  is  given  to  these  beds  because  they  often,  but  not  always,  contain  an 
abundance  of  green  earth  or  chlorite  scattered  through  the  substance  of  the 
sandstone  and  limestone. 

Grit.    A  provincial  name  for  a  coarse-grained  sandstone. 

Gypsum.  A  mineral  composed  of  lime  and  sulphuric  acid ;  hence  called,  also,  sul- 
phate of  lime.  Plaster  and  stucco  are  obtained  by  exposing  gypsum  to  a  strong 
heat. 

Hamilton  Group.    The  name  of  one  member  of  the  New  York  System.    See  page 

,106. 
BO.    The  chemical  symbol  for  water. 


*  It  would  give  us  great  pleasure  to  comply  with  the  suggestion  of  the  Sepublican,  and  use  the 
name  "Granite  Mount,"  as  it  was  christened  by  the  party  at  Pilot  Knob,  had  we  not  used  this 
name  in  several  places  where  it  can  not  be  changed.  A  party  christened  it  Granite  Enob,  in  the  early 
part  of  tlie  summer. 
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Hornblende.  A  simple  mineral  of  a  dark  green  or  black  color,  -wliioli  enters  largely 
into  the  composition  of  several  varieties  of  the  trap  rocks. 

Uomatone.  A  silicious  mineral  substance  sometimes  nearly  approaching  to  flint,  or 
common  quartz.  It  has  a  oonohoidal  fracture,  and  is  infusible,  which  distin- 
guishes it  from  compact  felspar. 

Hudson  River  Group.  The  name  of  a  formation  in  the  New  York  System.  See 
page  110. 

Humus  or  Vegetable  Mould.  A  dark  brown  substance,  formed  by  the  decomposition 
of  vegetable  matter.     It  is  very  abundant  in  the  bottom  prairies  and  alluviums. 

Iceberg.    Great  masses  of  ice,  often  the  size  of  hills,  which  float  in  the  polar  and 

adjacent  seas. 
Igneous  Rocks.    All  rocks,  such  as  lava,  trap  and  granite,   known  or  supposed  to 

have  been  melted  by  volcanic  heat. 
Inorganic.    Not  produced  by  vital  action. 
In  Situ.     In  the  place  where  they  were  formed. 

Joints.  Fissures  or  lines  of  parting  in  rocks,  often  at  right  angles  to  the  planes  of 
stratification.  The  partings  which  divide  columnar  basalt  into  prisms  are 
joints. 

Lamince.  Latin  for  plates ;  used  in  geology,  for  the  smaller  layers  of  which  a 
stratum  ig  frequently  composed. 

Lamelliferous.i    Having  a  structure  consisting  of  thin  plates  or  leaves  like  paper. 

Lava.     The  stone  which  flows  in  a  melted  state  from  a  volcano. 

Lias.  A  provincial  name,  adopted  in  scientific  language,  for  a  particular  kind  of 
limestone,  which,  being  characterised  together  with  its  associated  beds,  by  pe- 
culiar fossils,  forms  a  particular  group  of  the  secondary  strata. 

Lignite.    Wood  converted  into  a  kind  of  coal. 

Lithological.  A  term  expressing  the  stony  structure  or  character  of  a  mineral  mass. 
We  speak  of  the  lithological  character  of  a  stratum  as  distinguished  from  its 
zoological  character. 

Lithographic  Stone.  A  slaty  compact  limestone,  of  a  yellowish  color  and  fine  grain, 
used  in  lithography,  which  is  the  art  of  drawing  upon  and  printing  from  stone. 

Lithophites.     The  animals  which  form  stone-coral. 

Lithographic  Sandstone.  This  formation  derives  its  name  from  the  lithographic  pro- 
perties of  the  beds.     Section  2,  page  63,  was  engraved  upon  it.     See  page  10-5. 

Littoral.     Belonging  to  die  shore. 

Loam.    A  mixture  of  sand  and  clay. 

Loess.     A  recent  formation  on  the  Rhine. 

Madrepore,  A  genus  of  corals,  but  generally  applied  to  all  the  corals  distinguished 
by  superficial  star-shaped  cavities.     There  are  several  fossil  species. 

Magnesian  Limestone.  A  limestone  which  contains  Carbonate  of  Magnesia.  It  Is 
also  used  to  designate  some  of  the  older  formations  of  the  West.  The  Magne- 
sian Limestone  Series  of  Section  1,  comprises  the  Calciferous  Sandrock  and 
Potsdam  Sandstone  of  the  New  York  System. 

Mammoth.  An  extinct  species  of  the  elephant  (E.  primigenius),  of  which  the  fossil 
bones  are  frequently  met  with  in  various  countries.  The  name  is  of  Tartar 
origin,  and  is  used  in  Siberia  for  animals  that  burrow  under  ground. 

Mammillary.    A  surface  which  is  studded  over  with  rounded  projections. 

Marl.  A  mixture  of  clay  and  lime  ;  usually  soft,  but  sometimes  hard,  in  which  case 
U  it  called  indurated  marl. 
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Mastodon.  A  genus  of  fossil  extinct  quadrupeds  allied  to  the  elepjiant.  ^o  called 
from  the  form  of  the  hind  teeth  or  grinders,  which  haye  their  surface  coyered 
with  conical  mammillary  crests. 

Matrix.  If  a  simple  mineral  or  shell,  in  place  of  being  detached,  be  still  fixed  in  » 
portion  of  rock,  it  is  said  to  be  in  its  matrix. 

Mechanical  Origin,  Rooks  of.  Kocks  composed  of  sand,  pebbles  or  fragments,  are 
so  called,  to  distinguish  them  from  those  of  a  uniform  crystalline  texture,  which 
are  of  chemical  origin. 

Metamorphic  Rocks.  A  stratified  division  of  hypogene  rocks,  highly  crystalline, 
such  as  gneiss  and  mica-schist,  and  so  named  because  they  have  been  altered  by 
plutonic  action. 

Mica.  A  simple  mineral,  having  a  shining  silvery  surface,  and  capable  of  being  split 
into  very  thin  elastic  leaves  or  scales.  It  is  often  called  talc  in  common  life, 
but  mineralogists  apply  the  term  talc  to  a  different  mineral.  The  brilliant  scales 
in  granite  are  mica. 

Mica-slate,  Mica-schist.  One  of  the  metamorphic  or  crystalline  stratified  rocks  of 
the  hypogene  class,  which  is  characterized  by  being  composed  of  a  large  pro- 
portion of  mica  united  with  quartz. 

Miocene.  A  division  of  tertiary  strata  intervening  between  the  Eocene  and  Pliocene 
formations ;  so  called,  because  a  minority  of  its  fossil  shells  are  referable  to 
living  species. 

Mollusca,  Molluscous  Animals.  Animals,  such  as  shell-fish,  which,  being  devoid  of 
bones,  have  soft  bodies. 

Moraine.    A  Swiss  term  for  the  debris  of  rocks  brought  into  the  valleys  by  glaciers. 

Mountain  Limestone.  A  series  of  limestone  strata,  of  which  the  geological  position  is 
immediately  below  the  Coal  Measures. 

Muriate  of  Soda,  The  scientific  name  for  common  culinary  salt,  because  it  is  com- 
posed of  muriatic  acid  and  the  alkali  soda. 

Muschelkalk.  A  limestone,  belonging  to  the  Upper  New  Bed  Sandstone  group.  Its 
position  is  between  the  Magnesian  Limestone  and  the  Lias.  This  formation  has 
not  yet  been  found  in  England  or  America,  and  the  German  name  is  adopted 
by  English  geologists.     The  word  means  shell  limestone. 

New  Red  Sandstone.  A  formation  so  named,  because  it  consists  chiefly  of  sandy  and 
argillaceous  strata,  the  predominant  color  of  which  is  brick-red,  but  it  contains 
portions  which  are  of  a  greenish-grey.  These  occur  often  in  spots  and  stripes, 
so  that  the  series  has  sometimes  been  called  the  variegated  sandstone.  This 
formation  is  divided  into  the  Upper  New  Bed,  in  which  the  Muschelkalk  is  in- 
cluded, and  the  Lower  New  Bed,  of  which  the  Magnesian  Limestone  is  a  member. 

Nodule.  A  rounded  irregular-shaped  lump  or  mass.  JSttfm.,  diminutive  of  norfu», 
knot. 

Non-conformable.     See  eonformahle. 

Old  Red  Sandstone.  A  formation  immediately  below  the  Carboniferous  Group.  The 
term  Devonian  has  i>een  recently  proposed  for  strata  of  this  age,  because  in 
Devonshire  they  are  largely  developed,  and  contain  many  organic  remains. 

Oolite,  Its.  A  limestone,  so  named  because  it  is  composed  of  rounded  particles, 
like  the  roe  or  eggs  of  a  fish.  The  name  is  also  applied  to  a  large  group  of 
strata,  characterized  by  peculiar  fossils,  because  limestone  of  this  kind  occurs 
in  this  group  in  England,  France,  &c. 

Organic.    Produced  by  vital  action. 
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Organic  Remains.  The  remaias  of  animals  and  plants  (organiited  bodies)  found  in  a 
fossil  state. 

Orthoeerata,  Orthoceraiites.  An  extinct  genus  of  the  order  of  Molluscous  animals, 
called  Cephalopoda,  that  inhabited  along-chambered  conical  shell,  like  a  straight 
horn. 

Osteology.     That  division  of  anatomy  which  treats  of  the  bones. 

Onondaga  Limestone.    A  member  of  the  New  York  System.     See  page  107. 

Outliers.  When  a  portion  of  stratum  occurs  at  some  distance,  detached  from  the 
general  mass  of  the  formation  to  which  it  belongs,  some  practical  mineral  sur- 
veyors call  it  an  outlier,  and  the  term  is  adopted  in  geological  language.  In 
Plate  XIV.,  No.  5,  the  Chouteau  Limestone  between  Buffalo  and  Bolivar,  is  an 
outlier. 

Ovate.    The  shape  of  an  egg. 

Oxide.     The  combination  of  a  metal  with  oxygen  ;  rust  is  oxide  of  iron. 

Oxygm.  One  of  the  constituent  parts  of  the  atmosphere  ;  that  part  which  supports 
life.  For  a  further  explanation  of  the  word,  consult  elementary  works  on 
chemistry. 

Falmozoic.    A  name  given  to  the  older  fossiliferous  rooks. 

Paleontology.     The  science  which  treats  of  fossil  remains,  both  animal  and  vegetable. 

Pelagian,  Pelagic.    Belonging  to  the  rfeep  sea. 

Petroleum.  A  liquid  mineral  pitch,  go  called  because  it  is  seen  to  ooze  like  oil  out  of 
the  rock. 

Phccnogamous,  or  Phanerogamic  Plants.  A  name  given  by  Linnaeus  to  those  plants, 
in  which  the  productive  organs  are  apparent. 

Pit  Coal.  Ordinary  coal :  called  so  because  it  is  obtained  by  sinking  pits  in  the 
ground. 

Plastic  Clay.  One  of  the  beds  of  the  Eocene  Tertiary  Period ;  so  called,  because  it 
is  used  for  making  pottery.     All  clays  of  a  similar  character  are  plastic. 

Pliocene.  This  is  derived  from  more,  and  recent,  and  is  founded  upon  the  existence, 
in  the  beds  which  it  embraces,  of  a  greater  number  of  recent  than  extinct  species. 
The  Pliocene  rocks  are  referred  to  two  periods,  the  Older  Pliocene  and  Newer 
Pliocene.  In  the  Newer  Pliocene,  the  number  of  extinct  species  is  extremely 
small. 

Plutonic  Rocks.  Granite,  porphyry  and  other  igneous  rocks,  supposed  to  have  con- 
solidated from  a  melted  state. 

Porphyry.  An  unstratified  or  igneous  rock.  The  term  is  as  old  as  the  time  of  Pliny, 
and  was  applied  to  a  red  rock,  with  small  angular  white  bodies  diffused  through 
it,  which  are  crystallized  felspar,  brought  from  Egypt.  The  term  is  hence  ap- 
plied to  every  species  of  unstratified  rock,  in  which  detached  crystals  of  felspar 
are  diffused  through  a  base  of  other  mineral  composition. 

Potsdam  Sandstone  is  the  name  of  the  lowest  member  of  the  New  York  System.  See 
page  12.9. 

Piredpitate.  Substances,  which  having  been  dissolved  in  a  fluid,  are  separated  from 
it  by  combining  chemically  and  forming  a  solid,  that  usually  falls  to  the  bottom 
of  the  fluid.     This  process  is  the  opposite  to  that  of  chemical  solution. 

Puddingstone.     See  "  Conglomerate." 

Pumice.  A  light  spongy  lava,  chiefly  felspathic,  of  a  white  color,  produced  by  gases 
or  watery  vapor  getting  access  to  the  particular  kind  of  glassy  lava  called  ob- 
sidian, when  in  a  state  of  fusion ;  it  may  be  called  the  froth  of  melted  volcanic 
glass. 
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Purbeck  Limestone,  Purbeck  Beds.  Limestone  strata,  belonging  to  the  Wealden 
Group,  which  intervenes  between  the  Green-sand  and  the  Oolite. 

Pyrites.  (Iron.)  A  compound  of  sulphur  and  iron,  found  usually  in  yellow  shining 
crystals  like  brass,  and  in  almost  every  rock  stratified  and  unstratified. 

Qua-qua-versal  Dip.     The  dip  of  beds  to  all  points  of  the  compass  around  a  center, 

as  in  the  case  of  beds  of  lava  round  the  crater  of  a  volcano. 
Quartz.     A  German  provincial  term,  universally  adopted  in  scientific  language,  for 

a  simple  mineral  composed  of  pure  silex,  or  earth  of  flints:  rock-crystal  is  an 

example. 
Quartzite  or  Quartz  Rock.    An  aggregate  of  grains  of  quartz,  sometimes  passing  into 

compact  quartz. 

Roth-todt-liegendes.    A  name  given  to  a  part  of  the  New  Bed  Sandstone  by  German 

Miners. 
Rubble.    A  term  applied  by  quarry-men  to  the  upper  fragmentary  and  decomposed 

portion  of  a  mass  of  stone. 
Ruminantia.    Animals  which  ruminate  or  chew  the  cud,  such  as  the  ox,  deer,  &c. 

Saccharoidal  Sandstone.  A  member  of  the  Magnesian  Limestone  series,  which  very 
much  resembles  loaf-sugar  in  appearance.     See  page  117. 

Saceharoid,  Saccharine.     When  a  stone  has  a  texture  resembling  that  of  loaf-sngar. 

Sandstone.     Any  stone  which  is  composed  of  an  agglutination  of  grains  of  sand. 

Schist  is  often  used  as  synonymous  with  slate ;  but  it  may  be  very  useful  to  distin- 
guish between  a  schistose  and  a  slaty  structure.  The  hypogene  or  primary 
schists,  as  they  are  termed,  such  as  gneiss,  mica-schist  and  others,  cannot  be 
split  into  an  indefinite  number  of  parallel  laminae,  like  rocks  which  have  a 
true  slaty  cleavage.  The  uneven  schistose  layers  mica-schist  and  gneiss  are  pro- 
bably layers  of  deposition,  which  have  assumed  a  crystalline  texture.  See 
"Cleavage." 

Seams.     Thin  layers  which  separate  two  strata  of  greater  magnitude. 

Secondary  Strata.  An  extensive  series  of  the  stratified  rocks  which  compose 
the  crust  of  the  globe,  with  certain  characters  in  common,  which  distinguish 
them  from  another  series  below  them,  called  primary,  and  from  a  third  series 
above  them  called  tertiary. 

Sedimentary  Rocks,  are  those  which  have  been  formed  by  their  materials  having  been 
thrown  down  from  a  state  of  suspension  or  solution  in  water. 

Septaria.  Flattened  balls  of  stone,  generally  a  kind  of  iron-stone,  or  Marlite,  which, 
on  being  split,  are  seen  to  be  separated  in  their  interior  into  irregular  masses. 

Shale.     A  provincial  term,  adopted  by  geologists,  to  express  an  indurated  slaty  clay. 

Shell  Marl.  A  deposit  of  clay,  and  other  substances  mixed  with  shells,  which 
collects  at  the  bottom  of  lakes. 

Shingle.     The  loose  and  completely  water-worn  gravel  on  the  sea-shore. 

SUex,  Silica.  The  name  of  one  of  the  pure  earths,  being  the  Latin  word  for  flint,  which - 
is  wholly  composed  of  that  earth.  French  geologists  have  applied  it  as  a  generic 
name  for  all  minerals  composed  entirely  of  that  earth,  of  which  there  are  many 
of  different  external  forms. 

SHicUms.  Of  or  belonging  to  the  earth  silica.  Etym.,  silex,  which  see.  A  Silicions 
rock  is  one  mainly  composed  of  silex. 

SUt.  The  more  comminuted  sand,  clay  and  earth,  which  is  transported  by  running- 
water.  It  is  often  accumulated  by  currents  in  banks.  Thus  the  mouth  of  a 
river  is  silted  up  when  its  entrance  into  the  sea  is  impeded  by  such  accumula- 
tion of  loose  materials. 
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Silurian.  A  name  given  by  Murohison  to  the  older  members  of  the  Palseozoio 
Rooks. 

pimple  Mineral.  Individual  mineral  substances,  as  distinguished  from  the  rocks, 
which  last  are  usually  an  aggregation  of  simple  minerals.  They  are  not  simple 
in  regard  to  their  nature,  for,  when  subjected  to  chemical  analysis,  they  are 
found  to  consist  of  a  variety  of  different  substances.  Pyrites  is  a  simple  mineral 
in  the  sense  we  use  the  term,  but  it  is  a  chemical  compound  of  sulphur  and  iron. 

Sinter,  Calcareous  or  Silicious.  A  German  name  for  a  rook  precipitated  from  mineral 
waters. 

Slate.     See  "Cleavage"  and  "Schist." 

Soil.     See  page  61. 

St.  Louis  Limestone.  The  name  given  to  the  limestone  formation  upon  which  St. 
Louis  stands.     See  page  93. 

Stalactite.  When  water  holding  lime  in  solution  deposits  it  in  drops  from  the  roof 
of  a  cavern,  long  rods  of  stone  are  formed,  which  hang  down  like  Icicles,  and 
these  are  called  stalactites. 

Stalagmiie.  When  water  holding  lime  in  solution  drops  on  the  floor  of  a  cavern,  the 
water  evaporating  leaves  a  crust  composed  of  layers  of  limestone  :  such  a  crust 
is  called  stalagmite.  The  Stalactite  from  the  top  and  the  Stalagmite  from  the 
bottom  often  unite  and  form  a  pillar. 

Strata,  Stratum.  When  several  rocks  lie  like  the  leaves  of  a  book,  one  upon  anothei:, 
each  individual  forms  a  stratum  ;  —  strata  is  the  plural  of  stratum. 

Stratified.     Rooks  arranged  in  the  form  of  strata,  which  see. 

Stratification.     An  arrangement  of  rocks  in  strata,  which  see. 

Strike.  The  direction  or  line  of  bearing  of  strata,  which  is  always  at  right  angles  to 
their  prevailing  dip. 

Syenite,     A  kind  of  granite,  so  called  because  it  was  brought  from  Syene  in  Egypt. 

Synclinal  Axis.  When  the  strata  dip  in  opposite  directions  towards  a  common  cen- 
tral imaginary  line,  it  is  called  a  synclinal  line  or  axis. 

Talus.  When  fragments  are  broken  off  by  the  action  of  the  weather  from  the  face 
of  a  steep  rook,  as  they  accumulate  at  its  foot,  they  form  a  sloping  heap,  called 
a  talus.  The  term  is  borrowed  from  the  language  of  fortification,  where  talus 
means  the  outside  of  a  wall  of  which  the  thickness  is  diminished  by  degrees,  as 
it  rises  in  height,  to  make  it  the  firmer. 

Tertiary  Strata.  A  series  of  sedimentary  rocks,  with  characters  which  distinguish 
them  from  the  two  other  great  series  of  strata,  —  the  secondary  and  primary, 
which  lie  beneath  them. 

Tesiacea.     Molluscous  animals,  having  a  shelly  covering. 

Thin  out.  When  a  stratum,  in  the  course  of  its  prolongation  in  any  direction,  be- 
comes gradually  less  in  thickness,  the  two  surfaces  approach  nearer  and  nearer. 

Trap  and  Trappean  Bocks.  Volcanic  rocks  composed  of  felspar,  augite  and  horn- 
blende. The  various  proportions  and  state  of  aggregation  of  these  simple 
minerals,  and  differences  in  external  forms,  give  rise  to  varieties,  which  have 
received  distinct  appellations,  such  as  basalt,  amygdaloid,  dolorite,  greenstone 
and  others.  The  term  is  derived  from  trappa,  a  Swedish  word  for  stair,  because 
the  rocks  of  this  class  often  occur  in  large  tabular  masses,  rising  one  above 
another,  like  the  steps  of  a  staircase. 
Travertin.     A  limestone,  usually  hard  and  semi'crystalline,  deposited  from  the  water 

of  springs  holding  lime  in  solution. 
Trenton  Limestone,  is  the  name  of  an  important  formation  in  the  New  York  System. 
See  page  112. 
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Trilobite.  A  common  fossil  so  named  from  the  characteristic  species  having  the  hodtf 
divided  into  three  lobes. 

F^OT  Tufa.  An  Italian  name  for  a  variety  of  volcanic  rock  of  an  earthy  textnre, 
seldom  very  compact,  and  composed  of  an  agglutination  of  fragments  of  8Corise> 
and  loose  matter  ejected  from  a  volcano. 

IStfa,  Calcareous.  A  porous  rock  deposited  by  calcareous  waters,  on  their  exposure 
to  the  air,  and  usually  containing  portions  of  plants  and  other  organic  sub- 
stances incrusted  with  carbonate  of  lime.  The  more  solid  form  of  the  same  de- 
posit is  called  "  travertin,"  into  which  it  passes. 

Unconformable.     See  Conformable. 

Vegetable  Mould.    See  Humus. 

Veins,  Mineral.  Cracks  in  rocks  filled  up  by  substances  different  from  the  rock, 
which  may  either  be  earthy  or  metallic.  Veins  are  sometimes  many  yards 
wide ;  and  they  ramify  or  branch  off  into  innumerable  smaller  parts,  often  as 
slender  as  threads,  like  the  veins  in  an  animal,  and  hence  their  name. 

Vermicular  Sandstone  and  Shales.  A  formation  below  the  Chouteau  Limestone,  which 
derives  its  name  from  the  vermicular  markings  of  the  rock.     See  page  103. 

Vitrification.    The  conversion  of  a  body  into  glass  by  heat. 

Zoophites.  Corals,  sponges,  and  other  aquatic  animals  allied  to  them ;  so  called  be- 
cause, while  they  are  the  habitation  of  animals,  th^  are  fixed  to  the  ground, 
and  have  the  forms  of  plants. 
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E. 

The  following  analysis,  by  Dr.  Litton,  of  water  from  the  upper  spring  of  Col. 
Williams,  at  Paris,  Monroe  county,  was  omitted  in  the  proper  place. 
Specific  gravity  at  temperature  of  72J°  F.,  1.0009. 
In  1,000  grains  of  the  water  were  found  the  following  constituents  :  — 

Silica, .01298 

Carbonic  acid,        ....           ......  .88565 

Sulphuric  acid,       ...                      ......  .23459 

Chlorine,     ...........  .01678 

Peroxide  of  iron,*              .........  .00599 

Lime, 27854 

Magnesia,               ....■..,.,  .03556 

Fotassa,        ...........  .01998 

Soda,            ...........  .05536 

The  ingredients  may  be  combined  to  give  the  following  composition  of  1,000 
grains  of  the  water  :  — 

Carbonate  of  protoxide  of  iron,              .......  .00579 

Carbonate  of  lime,             .........  .29973 

Carbonate  of  magnesia,    .........  .02418 

Sulphate  of  lime, 35668 

Sulphate  of  magnesia,       .........  .03696 

Chloride  of  magnesia,       .........  .02278 

Sulphate  of  potassa,          .........  .03696 

Sulphate  of  soda,    ..........  .06514 

SiUca, .01298 

Carbonic  acid,        ..........  .23938 

Total  weight  ofsalts  and  carl)onic  acid,     ......        1.09958 

Water, 998.90042 

lOOO.OOOOO 

In  the  above  analysis,  there  is  a  slight  excess  of  bases  above  what  is  necessary 
to  combine  with  the  chlorine  and  acids 

The  water  from  the  lower  spring  of  Mr.  Williams  was  found  to  contain  essen- 
tially the  same  salts,  but,  in  general,  in  a  less  proportion. 


*  This  does  not  represent  all  of  the  iron  in  this  wat«r,  for  some  had  fallen  as  a  sediment  before 
analysis. 


EKRATA. 


Page  93— Twentieth  line,  for  Fomme  de  Terre,  &c,  readTurtey  Creek. 
"    98— Third  line  from  bottom,  for  HE.,  read  V. 
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Page   6 —  Seventh  line  from  top;  for  nataral,  read  rational- 
"      6—  Sixth  line  from  bottom ;  for  Halfner,  read  Hae&ier. 
"      9 — Tenth  line  from  bottom;  for  or,  read  and. 
"    15 — Fifteenth  line  &om  bottom;  for  examination,  read  enumeration. 
"    17 — Sixteenth  line  from  top,  and  in  other  places ;  for  stopping,  read  stopiog, 
*^    18— Fifth  line  from  top,  and  in  other  places ;  for  stopped,  read  stoped. 
"    18 — Fifth  line  from  top ;  for  ladder,  read  Scott; 
"    18 — Sixth  line  firom  top;  for  second,  read  third. 
"    18 — Elerenth  line  from  top ;  for  part,  read  feet. 
"    19 — Tenth  line  from  bottom ;  for  are  three,  read  are,  then,  three. 
"    22— -Fourth line  from  top;  for  continued,  read  connected. 
"    23 — Twelfth  line  from  bottom ;  for  more,  read  here. 
"    23 — Eighth  line  from  bottom;  for  fifteen,  read  five. 
"    29 — Ninth  line  from  top;  for  Hebbler,  read  EDbbler. 

"    29 — -Sixteenth  Une-from  bottom;^  omit  all  the  inverted  commas  under,  "from 20th  June.*' 
"    29 — Seventh  line  from  bottom;  for  61  fiis.,  read  60  ftis. 
"    31 — Sixth  line  from  bottom;  for  Boldur,  read  Boldac. 
••    32 — Second  line  from  bottom ;  for  Lead,  read  Lode. 
«     33 — Twenty-third  line  from  bottom;  read:  After  passing  into  this,  when  successTul, openings  or 

cavities  are  reached  from  which  almost  all  the  mineral  has-  been  obtained,  and  which  are 

filled  with  clay,  mineral  aad  tiff.    There  have,  &c 
«    40 — Fourth  line  from  top ;  for  Potosi,  read  Poston. 
«    41 — Nineteenth  line  frombottom ;  for  Argnait,  read  Arquait. 

«    43 — Seventh  and  thirteenth  lines  from  bottom,  and  in  other  places,  for  Bee,  read  Kee. 
«    52 — Tenth  line  from  top ;  omit  fece. 
"    54 — Eleventh  line  from  fop;  for  Homie's,  read  Horine's. 
«    55 — Second  line  from  bottom;  for  Camp,  Rowdy,  read  Camp-Rowdy, 
-t    56 — Thirteenth  line  from  top ;  for  Boldne,  read  Boldnc. 
«    57 — Second  line  from  bottom ;  omit  the  inverted  commas  under  1842. 
«    58 — First  line  from  top;  omit,  "  from  May,"' and  all  inverted  commas  under  these  words. 
«    58 — Thirteenth  line  from  top;  for  Neasson,  read  Masson. 

•  -5S — Seventeenth  line  from  bottom;  omit  all  inverted  commas  under,  ''from  June." 
"    66— Eighth  line  from  bottom;  for  excavate,  read  reach. 
«    72 — Third  line  from  top;  for  obtained,  read  attained. 
"    74 — Twelfth  line  from,  bottom ;  for  ridge,  read  wedge. 
"    77 — Eleventh  line  frombottom;  for  16.3  pounds,  read  62.3  pounds. 
«    77_rifthlinefrom  bottom;  for  1,515,619,720,000,  read  5X5,619,720,000. 
M    78 — Fourteenth  line  from  top  ;  for  below  it,  becomes,  read  below,  it  becomes. 
«    79 — Tenth  line  from  top ;  for  11,537,  read  537. 
i-    85  — Fourth  line  from  bottom ;  for  ore,  read  are. 
^^    94 — Eighth  line  from  bottom;  the  sentence  commencing,  "  The  quantities  giren,*^  4c,  applies  to 

analyses,  Nos.  50  and  51,  given  on  page  157  of  Dr.  Shomard's  Report. 
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Page  137— For  1855,  read  1854. 
•*    141 — Fifth  line  from  top;  for  Palachinus  and  Echinnocidaris,  read  Falaechinus  and  Echinocidaris. 
«    175  —  Twelfth  line  from  top ;  for  formation,  read  formations. 

*  J)r.  Litton  did  not  haw  an  cpporiuniiy  of  reading  the  proofs  of  JtU  Seport. 
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